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THE GENUS GALIUM (RUBIACEAE)
IN THE SOUTHEASTERN UNITED STATES
CHAPTER I 
INTRODUCTION
T h is  s t u d y  i n v o l v e s  a t a x o n o m ic  t r e a t m e n t  o f  t h e  
Galium s p e c i e s  found  i n  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .  
I n c l u d e d  a r e  k e y s ,  d e s c r i p t i o n s ,  d i s t r i b u t i o n s ,  i l l u s t r a t i o n s ,  
and tax on o m ic  and n o m e n c l a t u r a l  n o t e s .  G e o g r a p h i c a l l y ,  t h e  
s t u d y  a r e a  i s  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s  bounded by and 
i n c l u d i n g  D e law a re ,  M ary land ,  West V i r g i n i a ,  and Kentucky 
on t h e  n o r t h  and A rk a n sa s  and L o u i s i a n a  on t h e  w e s t .  The 
b o u n d a r i e s  a r e  t h o s e  o f  t h e  p r o p o s e d  V a s c u l a r  F l o r a  o f  t h e  
S o u t h e a s t e r n  U n i t e d  S t a t e s  t o  be e d i t e d  by a  b o a rd  c h a i r e d  
by A. E. R a d fo rd .  P o r t i o n s  o f  t h e  f o l l o w i n g  t r e a t m e n t  o f  
Galium a r e  t o  be  i n c l u d e d  i n  t h i s  p r o p o s e d  f l o r a .
The s p e c i e s  o f  Galium found  i n  t h e  s o u t h e a s t e r n  
U n i t e d  S t a t e s  have been  t r e a t e d  o v e r  t h e  c e n t u r i e s  
numerous t i m e s  in  r e g i o n a l  m anua ls  and f l o r a s  and i n  
b o t a n i c a l  works  d a t i n g  b a c k ,  f o r  o u r  p u r p o s e s ,  t o  L i n n a e u s '  
(1753)  S p e c i e s  P I a n t a r u m . Few s t u d i e s  have  p r e s e n t e d  
i n - d e p t h  i n f o r m a t i o n  on g r o u p s  o r  s i n g l e  s p e c i e s  o f  Galium
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known t o  o c c u r  i n  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .  In  
W ieg an d 's  (1897)  s t u d y  o f  G. t r i f i d u m  and i t s  N o r th  American 
a l l i e s ,  he t r e a t e d  e l e v e n  s p e c i e s ,  s i x  o f  w hich  o c c u r  i n  t h e  
s o u t h e a s t e r n  U n i t e d  S t a t e s .  L a t e r ,  W eatherby  and B lak e  (1916)  
co m p le te d  t h e  m ost  t h o r o u g h  s t u d y  t o  t h a t  t im e  o f  G. p i lo s u m  
and  i t s  v a r i e t i e s .  Galium t i n c t o r i u m  and G. obtusum were  
more f u l l y  c l a r i f i e d  i n  a s t u d y  by F e r n a l d  (1 9 3 5 ) .  Two 
y e a r s  l a t e r  F e r n a l d  (1937)  p r e s e n t e d  h i s  work on G. c i r c a e z a n s , 
C y to ta x o n o m ic a l  s t u d i e s  o f  G. b o r e a l e  were  p u b l i s h e d  by 
Love and Love ( 1 9 5 4 ) .  Moore (1975)  s t u d i e d  t h e  m o r p h o l o g i c a l ,  
c y t o l o g i c a l ,  and  p h y s i o l o g i c a l  a s p e c t s  o f  G. a p a r i n e .
R e c e n t l y ,  P u f f  (1975)  p r e s e n t e d  t h e  l e a f  f l a v o n o i d  c h e m i s t r y  
o f  some s p e c i e s  o f  G a l iu m . Two o f  t h e  s p e c i e s  he s t u d i e d  
o c c u r  in  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s  -  G. obtusum and 
G. t i n c t o r i u m . H is  d a t a  s u p p o r t  my c o n c e p t  o f  t h e s e  two 
s p e c i e s .  In t h e  a r e a  o f  s t u d y ,  o c c a s i o n a l  s t a t e  t r e a t m e n t s  
have a p p e a re d  su c h  a s  W i n s t o n ' s  (1939)  s t u d y  o f  t h e  R u b ia c e a e  
o f  Middle  T e n n e s s e e  and  W el l s  and S h a r p ' s  (1966)  s t u d y  o f  t h e  
C o f f e o i d e a e  o f  T e n n e s s e e .
P r e s e n t e d  h e r e  a r e  t h e  r e s u l t s  o f  a c r i t i c a l  
e x a m in a t io n  o f  tw e n ty - tw o  s p e c i e s  and n i n e  v a r i e t i e s  o f  
G a l ium . Of t h e  tw e n ty - tw o  s p e c i e s ,  two,  G. p a l u s t r e  and 
G. t r i c o r n u t u m , have been  p r e v i o u s l y  unknown i n  t h e  
s o u t h e a s t e r n  U n i t e d  S t a t e s .
S tudy  m a t e r i a l  i n c l u d e d  my own c o l l e c t i o n s  o f  
p o p u l a t i o n s ,  p o t t e d  p l a n t s  b r o u g h t  f rom t h e  f i e l d  t o  t h e
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g r e e n h o u s e ,  and o v e r  6300 s h e e t s  o f  h e r b a r iu m  sp e c im en s  
from t h e  f o l l o w i n g  h e r b a r i a ;
AUA, CLEMS, DUKE, FSU, GA, GH, L0NG,1 MISSA, MO,
NCU, NO, NSC, NY, OKL, PH, TENN, UARK, US, USE, VDB, V P I , 
ySC, WCUH, WVA.
F i e l d  s t u d i e s  were  c a r r i e d  o u t  i n  t h e  summer o f  
1973 and s p r i n g  o f  1974 .2  A l l  f i e l d  m a t e r i a l  c o l l e c t e d  i s  
d e p o s i t e d  a t  OKL w i t h  d u p l i c a t e s  t o  be  d i s t r i b u t e d .
M easurem ents  were  made on t h e s e  c o l l e c t i o n s  and t h e  
bo rrow ed  s p e c im e n s .  Many o f  t h e  r e s u l t i n g  m easu rem en ts  a r e  
g iv e n  a s  ( ) X - Y (  ) w i t h  t h e  p a r e n t h e t i c a l  m easu rem en ts  
r e p r e s e n t i n g  t h e  minimum and maximum v a l u e s  found  and w i t h  
t h e  n o n - p a r e n t h e t i c a l  m e a su re m e n ts ,  X -  Y, r e p r e s e n t i n g  t h e  
mean m easurem ent  p l u s  o r  minus one  s t a n d a r d  d e v i a t i o n .
Some o f  t h e  s p e c i e s  may be  c o n f u s e d  b e c a u s e  o f  
m o r p h o lo g i c a l  s i m i l a r i t y  d u r i n g  c e r t a i n  p e r i o d s  in  t h e  l i f e  
c y c l e  w i t h  one o r  more o t h e r  s p e c i e s .  Each o f  t h e  c o n f u s i n g  
p a i r s  i s  d i s c u s s e d  u n d e r  one o f  t h e  s p e c i e s .  F i g u r e  1 shows 
g r o u p s  o f  s i m i l a r  s p e c i e s ,  t h e  a r ro w s  i n d i c a t i n g  t h e  c o n f u s i n g  
s p e c i e s  p a i r s .  A s p e c i e s  w i t h  no a r row  i n d i c a t e s  t h e r e  i s  
l i t t l e  c o n f u s i o n  i n  t h e  s o u t h e a s t e r n  U n iced  S t a t e s .
^Longwood C o l l e g e ,  F a r m v i l l e ,  V i r g i n i a .
2
T r a v e l  s u p p o r t e d  by a  N a t i o n a l  S c i e n c e  F o u n d a t io n  
T r a i n e e s h i p  from t h e  U n i v e r s i t y  o f  Oklahoma G ra d u a te  C o l l e g e .
FIGURE 1
Groups o f  s i m i l a r  s p e c i e s  w i t h  a r ro w s  i n d i c a t i n g  
t h e  c o n f u s i n g  s p e c i e s  p a i r s .  A s p e c i e s  w i t h  no a rrow  
i n d i c a t e s  l i t t l e  c o n f u s i o n  in  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s ,
G. verumG. mollugoG. trifG. tricornutum orum
^ G .  parisiense^  G. concinnumG. asprellum■ G. aparine
G. obtusumG. tin c to riu mG. palustre
G. arkansanum ^ G. latifolium
G. uniflorumG. lanceolatumG. boreale
^  G. pilosurr. ^  G. hispidulumG. c irc aezan s  ^
G. pedem ontanum G. virgatum G. texense
CHAPTER I I  
GENERAL MORPHOLOGY
R o o t s . — P e r e n n i a l  s p e c i e s  a r e  fou n d  most  commonly, 
w i th  G. a p a r i n e , G. p a r i s i e n s e , G. pedemontanum, G. t e x e n s e , 
and G. t r i c o r n u t u m  c o m p r i s i n g  t h e  a n n u a l s .  One s p e c i e s ,
G. h i s p i d u l u m , i s  s t o l o n i f e r o u s , and G. m o l lu g o  and 
G. t r i f l o r u m  a r e  r h i z o m a t o u s .
S t e m s .— The s tem s  a r e  f o u r - s i d e d  and s q u a r e  i n  c r o s s  
s e c t i o n .  U s u a l l y  t h e  s tem a n g l e s  a r e  n o t i c e a b l y  t h i c k e n e d .
I t  i s  on t h e s e  a n g l e s  t h a t  t h e  indumentum, when p r e s e n t  on 
t h e  s tem ,  g e n e r a l l y  w i l l  be  fo u n d .  Only o c c a s i o n a l l y  w i l l  
t h e  s i d e s  o f  t h e  s tem  a l s o  e x h i b i t  p u b e s c e n c e .
The p r e s e n c e  and a b s e n c e ,  amount, and t y p e  o f  
indumentum i s  v a r i a b l e  among t h e  s p e c i e s  and som etim es  
w i t h i n  a  s i n g l e  s p e c i e s .  H a i r s  may be s c a b r o u s ,  s c a b e r u l o u s ,  
v i l l o u s ,  v i l l o s u l o u s ,  h i s p i d ,  f l a t t e n e d - h i s p i d ,  o r  u n c i n a t e .  
O c c a s i o n a l l y  a c o m b in a t io n  o f  two t y p e s  o f  indumentum may be 
found  on i n d i v i d u a l s  o f  a s p e c i e s .  The d i r e c t i o n  o f  g ro w th  
o f  t h e s e  h a i r s  i s  e q u a l l y  a s  v a r i a b l e  and i n c l u d e s  s t r a i g h t -  
s p r e a d i n g ,  d e s c e n d i n g ,  a s c e n d i n g ,  c u r v e d ,  a n t r o r s e ,  
o r  r e t r o r s e .
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The s te m s  a r e  g e n e r a l l y  e r e c t  o r  a s c e n d i n g ,  b u t  
r e c l i n i n g ,  p r o s t r a t e ,  o r  m a t t e d  o n e s  may b e  found  in  c e r t a i n  
s p e c i e s .  The b r a n c h i n g  p a t t e r n  v a r i e s  from s i m p le  t o  
b r a n c h i n g  n e a r  t h e  b a s e  o f  t h e  p l a n t  t o  b r a n c h i n g  o nce  o r  
t w i c e  a t  e i t h e r  t h e  u p p e r  o r  lo w e r  n odes  o r  b o t h .
I n f l o r e s c e n c e s .— For  t h e  most  p a r t ,  t h e  i n f l o r e s c e n c e s  
a r e  cymose. V a r i a t i o n s  and m o d i f i c a t i o n s  o f  t h i s  cymose 
n a t u r e  i s  s e e n  t h r o u g h o u t  t h e  s p e c i e s .  For  exam ple ,  a 
compound d i c h a s iu m  i s  p r e s e n t  in  G. l a t i f o l i u m , G. t e x e n s e , 
and u s u a l l y  i n  G. t r i c o r n u t u m . The d i c h a s i u m  h a s  b e en  r e d u c e d  
t o  i t s  s i m p l e s t  form i n  G. u n i f l o r u m  and G. h i s p i d u l u m . The 
cyme i s  m o d i f i e d  i n  G. c i r c a e z a n s  and G. l a n c e o l a t u m  by t h e  
l o s s  o f  f l o w e r s  f rom t h e  same s i d e  o f  each  d ich o to m y ,  t h e r e b y  
fo rm in g  h e l i c o i d  cymes. Cymose p a n i c l e s  and s i m p le  and 
compound cymes a r e  found  i n  t h e  o t h e r  s p e c i e s  w i t h  t h e  
e x c e p t i o n  o f  G. v i r g a t u m . Here  t h e  f l o w e r s  a r e  s e s s i l e  and 
a x i l l a r y  and  d e v e lo p  r a c e m o s e ly  on t h e  v i r g a t e  s tem .
In  many o f  t h e  s p e c i e s  t h e  a x i l l a r y  i n f l o r e s c e n c e s  
d e v e lo p  i n  t h e  u p p e r  p o r t i o n  o f  t h e  p l a n t  and ,  t h u s ,  
f r e q u e n t l y  a p p e a r  t e r m i n a l .
F l o w e r s . — The f l o w e r s  a r e  p e r f e c t  w i t h  o b s o l e t e  
c a l y x  l o b e s  and v e r y  s h o r t  c o r o l l a  t u b e s .  T h ere  a r e  f o u r  
s ta m e n s  and  two s t y l e  b r a n c h e s .
The c o r o l l a s  a r e  r o t a t e  a l t h o u g h  c a m p a n u la te  ones  
a r e  known t o  o c c u r  i n  some o f  t h e  s p e c i e s  o f  Galium o f  t h e  
w e s t e r n  U n i t e d  S t a t e s .  Galium and A s p e r u l a  have  b e en  s e p a r a t e d
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on t h e  b a s i s  o f  r o t a t e  v e r s u s  c a m p a n u la te  c o r o l l a s ;  however ,  
c a m p a n u la te  c o r o l l a s  in  Galium a r e  c o n s i d e r e d  by D em pster  and 
E h r e n d o r f e r  (19 6 5 )  t o  be  an a t a v i s m .
T h r e e  o r  f o u r  c o n n a t e  l o b e s  w i t h  o r  w i t h o u t  an a p i c a l  
appendage  c o m p r i s e  e a c h  c o r o l l a .  Only  i n  G. t i n c t o r i u m  were  
t h r e e - l o b e d  c o r o l l a s  fou n d ,  and t h e s e  a lo n g  w i t h  f o u r -  
l o b e d  o n e s .
The p r e s e n c e  o f  a c a u d a t e  c o r o l l a  l o b e  a s  o p p osed  t o  
one w hich  i s  a c u t e ,  o b t u s e ,  o r  s l i g h t l y  o r  b r o a d l y  a p i c u l a t e  
i s  a f a i r l y  u s e f u l  d i a g n o s t i c  c h a r a c t e r .  Only c o r o l l a  l o b e s  
o f  G. v e ru m , G. p a r i s i e n s e , G. c o n c in n u m , and  G. a s p r e l l u m  
a r e  known t o  e x h i b i t  b o t h  c a u d a t e  and  n o n - c a u d a t e  a p i c e s .
C o r o l l a s  a r e  m o s t ly  w h i t e  w i t h  v a r y i n g  s h a d e s  o f  
g r e e n i s h  w h i t e  and y e l l o w i s h  w h i t e  a l s o  a b u n d a n t .  S hades  o f  
l i g h t  g r e e n ,  g r e e n i s h  y e l l o w ,  and y e l l o w  o c c u r  a l s o .
Sometimes i n  G. p a l u s t r e  a r o s e - t i n g e d  c o r o l l a  i s  fo u n d .  
P u r p l e  c o r o l l a  l o b e s  may be  found  i n  G. a rk a n sa n u m , and o n e s  
w hich  a r e  p u r p l e  a t  l e a s t  on t h e  i n n e r  s u r f a c e  o c c u r  i n  
G. l a t i f o l i u m  and G. p i l o s u m . In  G. l a n c e o l a t u m  t h e  c o r o l l a  
l o b e s  a r e  p u r p l e  when d r y .  T hese  p u r p l e  c o r o l l a  l o b e s  may 
be  d i s t i n g u i s h e d  even  i n  d r i e d  sp e c im e n s  from c o r o l l a s  o f  
o t h e r  c o l o r s .  D i f f e r e n t i a t i o n  b e tw een  y e l l o w ,  w h i t e ,  g r e e n ,  
and r o s e  c o r o l l a  l o b e s  i s  d i f f i c u l t  i n  d r i e d  m a t e r i a l .
C o r o l l a  l o b e s  a r e  m o s t ly  g l a b r o u s ,  b u t  i n  f i v e  
s p e c i e s  t h e y  may be  e i t h e r  g l a b r o u s  o r  p u b e s c e n t  on t h e  o u t e r  
s u r f a c e .  In  G. t e x e n s e  t h e  m a r g in s  and su b m a rg in s  o f  t h e
9
l o b e s  a r e  c o n s i s t e n t l y  b e s e t  w i t h  l o n g ,  s t r a i g h t  h a i r s ,  
w h i l e  a t  l e a s t  t h e  i n n e r  s u r f a c e  o f  t h e  c o r o l l a  l o b e s  i n  
G. p a l u s t r e  i s  m u r i c u l a t e .
The c o r o l l a s  v a ry  from m in u te  t o  q u i t e  showy. 
M easurements  o f  t h e  c o r o l l a  l o b e  l e n g t h  were  made from t h e  
p o i n t  o f  c o n n a t i o n  t o  t h e  apex .  I f  an a p i c a l  appendage  
were  p r e s e n t ,  i t  was e x c lu d e d  from t h e  l o b e  l e n g t h  
m easu rem en t .  The w i d t h  o f  each  c o r o l l a  l o b e  was made a t  i t s  
w i d e s t  p o i n t .
G a l l e d  c o r o l l a s  my be found  o c c a s i o n a l l y  i n  
some s p e c i e s .
F r u i t s .— The f r u i t s ,  when r i p e ,  s e p a r a t e  i n t o  two 
s p h e r i c a l ,  o v o i d ,  o r  s l i g h t l y  r e n i f o r m ,  i n d é h i s c e n t ,  o n e -  
s e e d e d  c a r p e l s .  These  f r u i t s  a r e  u s u a l l y  d r y ,  b u t  i n
G. h i s p i d u l u m  and G. u n i f l o r u m  b e r r i e s  a r e  formed.
O v a r i e s  and f r u i t s  may be  g l a b r o u s  o r  g l a b r a t e  o r  
c o v e re d  w i t h  u n c i n a t e ,  s t r a i g h t ,  o r  c u r v e d  h a i r s .  In  
a d d i t i o n  t o  t h e s e  f r u i t  t y p e s ,  m u r i c u l a t e  f r u i t s  a r e  o f t e n  
found  i n  G. p a r i s i e n s e , and t u b e r c u l a t e  ones  i n  G. t r i c o r n u t u m . 
In G. a rkansanum  t h e  f r u i t s  a p p e a r  g l a b r o u s ,  b u t  a r e  
ro u g h en ed  and o f t e n  p a p i l l a t e .  W i th in  a s p e c i e s ,  f r u i t s  a r e  
c o n s i s t e n t l y  g l a b r o u s  o r  g l a b r a t e  o r  b e a r  u n i f o r m  p r o c e s s e s  
o r  h a i r s  w i t h  t h e  e x c e p t i o n  o f  G. p a r i s i e n s e , i n  which  t h e  
f r u i t s  my be m u r i c u l a t e  o r  u n c i n a t e  h a i r y ,  and G. b o r e a l e , 
in  which  t h e y  a r e  g l a b r o u s ,  g l a b r a t e ,  o r  p u b e s c e n t  w i t h  
s t r a i g h t  o r  c u r v e d  h a i r s .
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Only m a tu re  f r u i t s  were  m e a su re d ,  and t h e s e  m e a su re ­
ments  r e p r e s e n t  i n d i v i d u a l  c a r p e l  l e n g t h s  and w i d t h s .
L e a v e s .— L ea v es ,  t h e i r  number,  s h a p e ,  s i z e ,  apex ,  
and indumentum, a r e  a l s o  v a r i a b l e  be tw een  t h e  s p e c i e s .  T hese  
l e a f  c h a r a c t e r s  a r e  f r e q u e n t l y  u s e f u l  d i a g n o s t i c a l l y .
Whorls  o f  l e a v e s  and s t i p u l a r  ap p endages  a r e  a l l  
r e f e r r e d  t o  a s  l e a v e s .  The s i z e  and sh a p e  o f  t h e  s t i p u l a r  
appen d ag es  a r e  g e n e r a l l y  t h e  same a s  t h e  t r u e  l e a v e s ;  
however ,  i n  G. t e x e n s e  t h e r e  i s  a s l i g h t  d i f f e r e n c e  i n  s i z e  
b e tw een  t h e  two. Dempster  (1973)  p o i n t e d  o u t  t h a t  t h e  
m idne rve  o f  t h e  t r u e  l e a v e s  i s  c o n n e c t e d  d i r e c t l y  t o  t h e  
v e r t i c a l  v a s c u l a r  sy s te m  o f  t h e  s tem  and t h a t  t h e  m id n e rv e  
o f  t h e  s t i p u l a r  ap pen d ag es  i s  d i r e c t l y  c o n n e c te d  o n ly  t o  a 
v a s c u l a r  r i n g  l e a d i n g  t o  t h e  b a s a l  c o n n e c t i o n  o f  t h e  t r u e  
l e a v e s .  A lso ,  t h e  s t i p u l a r  app en dages  l a c k  a x i l l a r y  b u d s .
L eaves  v a ry  from f o u r  t o  up t o  tw e lv e  p e r  w h o r l  and 
a r e  som etim es  o n l y  o p p o s i t e .  G e n e r a l l y ,  however ,  l e a f  
number r a n g e s  b e tw een  f o u r  t o  s i x  p e r  w h o r l .  The l e a v e s  
a r e  s e s s i l e  w i t h  e n t i r e  m a rg in s .
The sh a p e  o f  t h e  l e a v e s  r a n g e s  i n  v a r y i n g  d e g r e e s  
from l i n e a r ,  e l l i p t i c a l ,  o b lo n g ,  o v a t e ,  l a n c e o l a t e ,  
o b l a n c e o l a t e ,  t o  o b o v a te .
L ik e w is e ,  t h e  l e a f  a p i c e s  v a r y  from o b t u s e ,  a c u t e ,  
a c u m in a t e ,  c u s p i d a t e ,  m u c ro n a te ,  and m u c r o n u la t e  t o  a p i c e s  
w i t h  ro u n d ed  t i p s .  W ith in  a s p e c i e s  t h e r e  may be  s l i g h t  
v a r i a t i o n s  in  a p i c e s ,  b u t  g e n e r a l l y  t h e  apex  t y p e  i s  o f
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d i a g n o s t i c  v a l u e  i n  d i f f e r e n t i a t i n g  s p e c i e s .  The above  
a p i c e s  a r e  i l l u s t r a t e d  in  F i g u r e  2.
In  a l l  t h e  s p e c i e s  t h e  m id n e rv e  i s  p r o m in e n t ,  b u t  
t h e  two l a t e r a l  n e r v e s  may be  p r e s e n t  o r  a b s e n t .  T hese  
l a t e r a l  n e r v e s  a l s o  may be  p ro m in e n t  o r  o b s c u r e .  Vein  
number i s  c o n s i s t e n t  i n  most  s p e c i e s ;  however ,  i n  a few 
t h e  number may v a ry  on o c c a s i o n  from one  t o  t h r e e .
The p u b e s c e n c e  on t h e  l e a v e s  shows t h e  same v a r i a t i o n  
a s  on t h e  s tem  a n g l e s .  On i n d i v i d u a l  p l a n t s  t h e  s te m  and 
l e a f  p u b e s c e n c e  f r e q u e n t l y  w i l l  be  s i m i l a r .  However,  t h e  
u p p e r  and lo w e r  s u r f a c e s ,  v e i n s ,  and m a r g in s  o f  t h e  same 
l e a f  may v a r y  i n  t h e  p r e s e n c e  and a b s e n c e  and t y p e  
o f  indumentum.
S e c r e t o r y  g l a n d s  a r e  found  s c a t t e r e d  o r  n e a r  t h e  
apex on t h e  lo w e r  l e a f  s u r f a c e  i n  most  s p e c i e s  c o n t a i n i n g  
f o u r - l e a v e d  w h o r l s .  T h i s  o b s e r v a t i o n  h a s  been  made i n  o t h e r  
E uropean  and N o r th  American Galium s p e c i e s  h a v in g  t h e  f o u r  
l e a v e s / w h o r l .  R a r e l y ,  G. m o l l u g o , a  s p e c i e s  c o n t a i n i n g  
m o s t ly  s i x  t o  e i g h t  l e a v e s / w h o r l ,  may show a  few su c h  g l a n d s  
on t h e  lo w e r  l e a f  s u r f a c e .
T hese  g l a n d s ,  c o n t a i n i n g  a p h y t o s t e r i n e  (D em p s te r  and 
E h r e n f o r f e r ,  1 9 6 5 ) ,  o f t e n  form a u s e f u l  t axonom ic  c h a r a c t e r .  
Dem pster  and E h r e n d o r f e r  (1965)  r e p o r t e d  t h a t  t h e s e  g l a n d s  
have  been  a s s o c i a t e d  w i t h  a downward b e n d in g  o f  t h e  l e a f  and 
a r e  t h e  a p p a r e n t  c a u s e  o f  t h e  r e f l e x i o n  o f  l e a f  a p i c e s .
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S i n c e  t h e r e  i s  v a r i a t i o n  i n  l e a f  s i z e  on each  
i n d i v i d u a l ,  m e a su re m e n ts  have  been  l i m i t e d  t o  t h e  l a r g e s t ,  
m i d d l e - s t e m  l e a v e s .  These  a r e  r e f e r r e d  t o  i n  t h e  d e s c r i p t i o n s  
a s  " l a r g e s t  l e a v e s . "
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FIGURE 2
LEAF A P I C E S
A - obtuse 
B - acute 
C - acuminate 
D - cuspidate 
E - mucronate 
F - mucronulate
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CHAPTER I I I
KEYS TO SPECIES
Key t o  P l a n t s  i n  V e g e t a t i v e  C o n d i t i o n
A. L eaves  i n  w h o r l s  o f  4 on t h e  main s tem  ( o f t e n  a p p e a r i n g
a s  6 o r  8 in  G. v i r g a t u m  b e c a u s e  o f  t h e  s u b t e n d i n g  
b r a c t s  o f  t h e  s e s s i l e  f l o w e r s ) .
B. Leaves  w i t h  1 p ro m in e n t  n e rv e  and l a c k i n g  any 
o b s c u r e  o r  i n c o n s p i c u o u s  l a t e r a l  n e r v e s .
C. Angles  o f  t h e  s tem  w i t h  lo n g ,  v i l l o u s  and
r e t r o r s e ,  f l a t t e n e d - h i s p i d  h a i r s  t h r o u g h o u t ,  
t h e  h i s p i d  h a i r s  o f t e n  more a bundan t  and
dense  on t h e  u p p e r  s tem  a n g l e s .............................
................................................  14. G. pedemontanum
CC. Angles  o f  t h e  s tem  g l a b r o u s  o r  p u b e s c e n t ,  b u t
n o t  a s  in  C above .
D. S e c r e t o r y  g l a n d s  a b s e n t  on t h e  lo w er  
l e a f  s u r f a c e .
E. L a r g e s t  l e a v e s  m o s t ly  4 . 7  -  7 .1  mm 
lo n g ,  a c u t e ,  sometimes o b t u s e ,  and 
o f t e n  t i p p e d  w i th  a s t i f f ,  s t r a i g h t  
h a i r ;  m a rg in s  o f  t h e  l e a v e s  w i t h  
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s t r a i g h t  , s p r e a d i n g ,  a p i c a l l y  d i r e c t e d  
o r  s l i g h t l y  d e s c e n d i n g  h a i r s  0 . 2  -
0 .4  mm lo n g  ( t h e s e  h a i r s  f r e q u e n t l y  
f l a t t e n e d  and b r o a d e n e d  a t  t h e  b a s e ) ;  
s tem s  s i m p le  o r  b r a n c h i n g  m o s t ly  n e a r  
t h e  b a s e ,  g l a b r a t e  t o  m o d e r a t e l y  
p u b e s c e n t  on t h e  a n g l e s  w i t h  s t i f f ,  
s t r a i g h t ,  s p r e a d i n g  o r  d e s c e n d i n g
h a i r s  up t o  0 . 4  mm l o n g ........................
..................................  22.  G. v i r g a t u m
EE. L a r g e s t  l e a v e s  m o s t ly  9 . 6  -  18 mm 
lo n g ,  m o s t ly  o b t u s e  and  l a c k i n g  a 
s t i f f ,  s t r a i g h t  h a i r  a t  t h e  t i p ;  
m a rg in s  o f  t h e  l e a v e s  g l a b r o u s  o r  
w i t h  f l a t t e n e d - h i s p i d  o r  s c a b r o u s  
h a i r s  up t o  0 .2  mm lo n g  ( t h e s e  h a i r s  
more o r  l e s s  d e s c e n d i n g ) ;  s t e m s  
u s u a l l y  b r a n c h i n g  once  a t  e a c h  node ,  
g l a b r o u s  o r  r e t r o r s e l y  s c a b r o u s  w i t h  
h a i r s  up t o  0 .1  mm l o n g .
F. Stems r e t r o r s e l y  s c a b r o u s  o r  
r a r e l y  n e a r l y  g l a b r o u s  on t h e  
a n g l e s ,  t h e  nodes  o c c a s i o n a l l y  
h a i r y .  . . 17. G. t i n c t o r i u m  
FF. Stems f r e q u e n t l y  w i t h  h a i r y  n o d e s ,  
o t h e r w i s e  g l a b r o u s  o r  n e a r l y  so  
on t h e  a n g l e s .  . 1 1 .  G. obtusum
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DD. S e c r e t o r y  g l a n d s  s c a t t e r e d  on t h e  lo w e r  
l e a f  s u r f a c e  o r  o n ly  n e a r  t h e  ap ex  i n  
G. t e x e n s e  (2 0 x  o r  g r e a t e r  m a g n i f i c a t i o n  
may be  n e c e s s a r y ) .
G. A p ic e s  o f  t h e  l e a v e s  a c u t e  (som e­
t i m e s  o b t u s e  i n  G. v i r g a t u m ) .
H. L a r g e s t  l e a v e s  m o s t l y  l e s s  t h a n
9 . 6  mm l o n g ;  a p i c e s  o f  t h e  l e a v e s  
o f t e n  t i p p e d  w i t h  a s t i f f ,  
s t r a i g h t  h a i r .
I .  S e c r e t o r y  g l a n d s  s c a t t e r e d  
o v e r  t h e  lo w e r  l e a f  s u r f a c e  
. . . .  22. G. v i r g a t u m
I I .  S e c r e t o r y  g l a n d s  p r e s e n t  
o n l y  n e a r  t h e  apex  on t h e  
lo w e r  l e a f  s u r f a c e ;  two 
l e a v e s  o f  e a c h  w h o r l  s l i g h t l y  
l a r g e r  t h a n  t h e  o t h e r  two
. . . . 16. G. t e x e n s e  
HH. L a r g e s t  l e a v e s  m o s t l y  g r e a t e r  
t h a n  14 mm lo n g ;  a p i c e s  o f  t h e  
l e a v e s  n o t  t i p p e d  w i t h  a s t i f f ,  
s t r a i g h t  h a i r .
J .  Upper l e a f  s u r f a c e
m u r i c u l a t e ,  g l a b r a t e  o r  
w i t h  s h o r t ,  s c a b r o u s .
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a s c e n d i n g  h a i r s  0 .0 8  -  0 . 1 6  
mm lo n g  a lo n g  t h e  m a r g in s  
and m i d r i b  ( t h e s e  h a i r s  
som e t im es  s c a t t e r e d  o v e r  
t h e  u p p e r  l e a f  s u r f a c e ) ;  
l e a v e s  m o s t ly  l i n e a r  o r  
n a r r o w l y  e l l i p t i c a l  t o  
som e t im es  l i n e a r  o b lo n g ,  
l a r g e s t  l e a v e s  m o s t ly
2 . 3  -  3 .4  mm w i d e ....................
. . . .  20. G. u n i f l o r u m
J J .  Upper l e a f  s u r f a c e  w i t h
s t r a i g h t ,  a s c e n d i n g  h a i r s  
up t o  0 . 4  mm lo n g  on t h e  
m id n e rv e  ( t h e s e  h a i r s  o f t e n  
a p p r e s s e d  and p a r a l l e l  t o  
t h e  m id n e r v e ) ;  m a r g in s  w i t h  
s t r a i g h t ,  s p r e a d i n g  o r  
s l i g h t l y  a s c e n d i n g  h a i r s  up 
t o  0 . 5  mm lo n g ;  l e a v e s  
l a n c e o l a t e  t o  l i n e a r ,  
l a r g e s t  l e a v e s  m o s t ly
4 . 7  -  8 . 8  mm w i d e ...................
. . . 2. G. a rkansanum
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GG. A p ices  o f  t h e  l e a v e s  m u c r o n u la t e  o r  
a c u m in a te  ( o n l y  s l i g h t l y  so  in  
G. u n i f l o r u m ) .
K. A p ic es  o f  t h e  l e a v e s  m o s t ly
m u c r o n u l a t e ;  l e a v e s  b r o a d l y  t o  
n a r r o w ly  e l l i p t i c a l  t o  b r o a d l y  
o b lo n g ;  l a r g e s t  l e a v e s  m o s t ly
5 .4  -  9 . 4  mm w i d e .............................
........................  15. G. p i lo s u m
KK. A p ic es  o f  t h e  l e a v e s  a c u m in a te ,  
a t  l e a s t  s l i g h t l y  so .
L. Upper l e a f  s u r f a c e
m u r i c u l a t e ,  g l a b r a t e  o r  w i t h  
s h o r t , s c a b r o u s , a s c e n d i n g  
h a i r s  0 .0 8  -  0 .1 6  mm long  
a lo n g  t h e  m a rg in s  and m id r i b  
( t h e s e  h a i r s  som etim es 
s c a t t e r e d  o v e r  t h e  u p p e r  
s u r f a c e ) ;  l e a v e s  m o s t ly  
l i n e a r  t o  n a r r o w ly  e l l i p ­
t i c a l  t o  som etim es  l i n e a r  
o b lo n g ,  s l i g h t l y  a c u m in a t e ,  
l a r g e s t  l e a v e s  m o s t ly  2 .3  -
3 .4  mm w i d e ..................................
. . . 20 .  G. u n i f l o r u m
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LL. Upper l e a f  s u r f a c e
m u r i c u l a t e ,  g l a b r o u s  o r  
w i t h  s t i f f ,  v e r t i c a l  o r  
s l i g h t l y  c u rv e d ,  a s c e n d i n g  
h a i r s  0 .1 4  -  0 ,4  mm lo n g ;  
m a r g in s  g l a b r o u s  t o  d e n s e l y  
h i s p i d  w i t h  h a i r s  0 . 2  -  0 . 4  
mm l o n g ;  l e a v e s  m o s t ly  
e l l i p t i c a l  b u t  v a r y i n g  from 
o v a t e  t o  o b lo n g  t o  o c c a ­
s i o n a l l y  o b l a n c e o l a t e ,  
a c u m in a t e ,  l a r g e s t  l e a v e s  
m o s t ly  3 .5  -  5 .3  mm wide 
. . . 7. G. h i s p i d u lu m
BB. Leaves  w i t h  3 n e r v e s ,  t h e  two l a t e r a l  n e r v e s  some­
t im e s  o b s c u r e  o r  l e s s  c o n s p i c u o u s  t h a n  t h e  m id n e rv e .  
M. A ng le s  o f  t h e  s te m  w i t h  l o n g ,  v i l l o u s  ( 0 . 6  -
1 . 6  mm l o n g )  and r e t r o r s e ,  f l a t t e n e d - h i s p i d  
( 0 . 1  -  0 . 4  mm lo n g )  h a i r s  t h r o u g h o u t ,  t h e  
h i s p i d  h a i r s  o f t e n  more a b u n d a n t  and d e n se  on 
t h e  u p p e r  s tem  a n g l e s .  . 1 4 .  G. pedemontanum 
MM. A ng les  o f  t h e  s tem  g l a b r o u s  o r  p u b e s c e n t ,  b u t
n o t  a s  i n  M above.
N. A p ic e s  o f  t h e  l e a v e s  u s u a l l y  m u c r o n u l a t e ;
l e a v e s  b r o a d l y  t o  n a r r o w ly  e l l i p t i c a l  t o  
b r o a d l y  o b lo n g ,  m idn e rv e  p r o m in e n t ,  l a t e r a l  
n e r v e s  two, o b s c u r e .  . 15. G. p i lo s u m
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NN. A p ices  o f  t h e  l e a v e s  a c u m in a te ,  a c u t e ,
o b t u s e ,  o r  o c c a s i o n a l l y  t h e  t i p s  ro u n d e d .
0 .  L eaves  l i n e a r  t o  l a n c e o l a t e  ( a t  l e a s t  
on t h e  u p p e r  p o r t i o n  o f  t h e  s te m  in  
G. l a n c e o l a t u m ) .
P. A p ic e s  o f  t h e  l e a v e s  a c u t e .
Q. Midnerve o n ly  o c c a s i o n a l l y  
more p ro m in e n t  t h a n  t h e  
l a t e r a l  n e r v e s ;  l e a v e s  
l a n c e o l a t e ,  commonly b r o a d l y  
s o ,  m o s t ly  33 -  4 6 . 5  mm lo n g  
and 1 0 .8  -  16 mm w id e .  . .
. . . 9. G. l a t i f o l i u m
QQ. Midnerve p r o m in e n t ,  t h e  
l a t e r a l  n e r v e s  o b s c u r e ;  
l e a v e s  l i n e a r  t o  l a n c e o l a t e ,  
m o s t ly  2 6 .2  -  3 7 .8  mm lo n g  
and 4 . 7  -  8 . 8  mm w id e .  . .
. . . 2 .  G. a rkansanum
PP. A p ic e s  o f  t h e  l e a v e s  o b t u s e  o r  
ro u n d ed  ( i f  n e a r l y  a c u t e  i n  
G. b o r e a l e , t h e  t i p s  r o u n d e d ) .
R. Stems g l a b r o u s  o r  w i t h
r e t r o r s e l y  s c a b e r u l o u s  o r  
s t r a i g h t ,  s p r e a d i n g  o r  
d e s c e n d i n g  h a i r s  on t h e
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a n g l e s  and som etim es  on t h e  
s i d e s ,  g l a b r o u s  o r  o c c a s i o n ­
a l l y  d e n s e l y  p u b e s c e n t  a t  
t h e  n o d e s ;  l e a v e s  l i n e a r  t o  
l a n c e o l a t e  t h r o u g h o u t , 
l a r g e s t  l e a v e s  m o s t ly  22 -
3 9 .8  mm l o n g  and 2 . 8  -  6 . 6  
mm w id e .  . 4 .  G. b o r e a l e
RR. Stems m o s t ly  g l a b r o u s  o r  
w i t h  a  few s t r a i g h t , 
s p r e a d i n g  h a i r s  s c a t t e r e d  
on t h e  a n g l e s  and s i d e s  o r  
a t  t h e  n o d e s ;  l e a v e s  
l a n c e o l a t e  above  and 
e l l i p t i c a l  on t h e  low er  
p o r t i o n  o f  t h e  s tem ,  
l a r g e s t  l e a v e s  m o s t ly  4 2 .6  -
5 5 .3  mm lo n g  and 1 2 .7  -
1 7 .8  mm w i d e .............................
. . . 8. G. l a n c e o l a t u m
00.  L eaves  e l l i p t i c a l ,  o v a t e ,  o b lo n g ,  
o r  o b l a n c e o l a t e .
S. L eaves  w i t h  u s u a l l y  p ro m in e n t  
l a t e r a l  n e r v e s ,  o v a t e  o r  
e l l i p t i c a l ,  m i n u t e l y  o r  
i n c o n s p i c u o u s l y  a c u m in a te  o r
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o c c a s i o n a l l y  t h e  t i p s  ro u n d e d ,  
l a r g e s t  l e a v e s  m o s t l y  1 9 .6  -
3 1 .5  mm lo n g  and 9 . 6  -  1 5 .1  mm 
w id e .  . . .  5. G. c i r c a e z a n s
88. L eav es  w i t h  o b s c u r e  l a t e r a l
n e r v e s ,  m o s t ly  e l l i p t i c a l  b u t  
v a r y i n g  from o v a t e  t o  o b lo n g  t o  
o c c a s i o n a l l y  o b l a n c e o l a t e ,  
a c u m i n a t e ,  l a r g e s t  l e a v e s  m o s t l y
8 . 3  -  1 3 .2  mm lo n g  and 3 . 5  -
5 . 3  mm w id e .  7. G. h i s p i d u l u m  
AA. L ea v es  i n  w h o r l s  o f  5 o r  more on t h e  main s te m ,  som e t im es
4 and 5,  4 t o  6 ,  o r  r a r e l y  4 and 6 on t h e  same p l a n t
( so m e t im e s  w i t h  b u t  2 l e a v e s  a t  some n o d e s  i n  G. obtusum
and G. p a l u s t r e ) .
T. A n g le s  o f  t h e  s tem  v i l l o s u l o u s  t h r o u g h o u t  o r  o n l y  i n  
t h e  i n f l o r e s c e n c e ;  l e a v e s  i n  w h o r l s  o f  6 t o  12,
c u s p i d a t e .  .  ................................................  21. G. verum
TT. A n g le s  o f  t h e  s te m s  g l a b r o u s  o r  p u b e s c e n t ,  b u t  
n o t  v i l l o s u l o u s .
U. A n g le s  o f  t h e  s tem  r e t r o r s e l y  s c a b r o u s  ( s p a r s e l y  
so  i n  G. conc innum ) o r  r e t r o r s e l y  h i s p i d  on t h e  
s tem  a n g l e s  e x c l u d i n g  t h e  n o d e s .
V. A p ic e s  o f  t h e  l e a v e s  o b t u s e  o r  m o s t l y  s o .
W. L eaves  i n  w h o r l s  o f  4 t o  6 on t h e  
same p l a n t ,  som et im es  o p p o s i t e .
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6 -  11 mm lo n g  and 1 .6  -  2 . 3  mm w ide ,  
m o s t ly  o b t u s e .  . . 12.  G. p a l u s t r e  
WW. Leaves  i n  w h o r l s  o f  4 ,  5,  o r  6 on t h e  
same p l a n t ,  m o s t l y  9 . 6  -  1 5 .5  mm lo n g  
and 1 .8  -  3 .1  mm w ide ,  o b t u s e .  . . .
.................................. 17. G. t i n c t o r i u m
VV. A p ices  o f  t h e  l e a v e s  m u cro n a te  
o r  c u s p i d a t e .
X. Margins  o f  t h e  l e a v e s  u s u a l l y
a n t r o r s e l y  s c a b r o u s  ( o c c a s i o n a l l y  
g l a b r o u s  o r  r e t r o r s e l y  s c a b r o u s  n e a r
t h e  b a s e  i n  G. concinnum ) .
Y. L eaves  i n  w h o r l s  o f  6 o r  w h o r l s
o f  4 and 6 on t h e  same p l a n t ,
u s u a l l y  more t h a n  8 mm lo n g .
Z. Leaves  u s u a l l y  18 -  3 4 .6  mm 
lo n g  and 5 .4  -  8 . 7  mm wide 
• • • 19. G. t r i f l o r u m
ZZ. Leaves  u s u a l l y  1 1 .3  -  1 5 .9  
mm l o n g  and 1 .6  -  2 . 4  mm 
w id e .  . 6 .  G. concinnum
YY. Leaves  i n  w h o r l s  o f  6 o r  7,
som etim es  5 o r  8, u s u a l l y  4 . 6  -
7 . 9  mm lo n g  and 0 . 8  -  1 . 3  mm 
w id e .  . . 13. G. p a r i s i e n s e
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XX. M arg ins  o f  t h e  l e a v e s  r e t r o r s e l y  
s c a b r o u s  t h r o u g h o u t  ( a l s o  u s u a l l y  
a n t r o r s e l y  s c a b r o u s  d i s t a l l y  i n  
G. t r i c o r n u t u m ) .
a .  Upper l e a f  s u r f a c e  w i t h  s l i g h t l y  
u n c i n a t e  t o  u n c i n a t e  h a i r s ;  
l e a v e s  i n  w h o r l s  o f  6 t o  8, 
som etim es  9. . 1. G, a p a r i n e
a a .  Upper l e a f  s u r f a c e  g l a b r o u s  o r  
w i t h  a few a p p r e s s e d ,  a p i c a l l y  
d i r e c t e d  h a i r s  n e a r  t h e  m a r g in s  
and som etim es  on t h e  m id n e r v e ,
b .  Leaves  i n  w h o r l s  o f  6; 
m a rg in s  o f  t h e  l e a v e s  
r e t r o r s e l y  s c a b r o u s  t h r o u g h ­
o u t .  . 3. G. a s p r e l l u m
bb.  L eaves  i n  w h o r l s  o f  6 t o  10; 
m a rg in s  o f  t h e  l e a v e s  
r e t r o r s e l y  s c a b r o u s  t h r o u g h ­
o u t  and a l s o  u s u a l l y  
a n t r o r s e l y  s c a b r o u s  d i s t a l l y  
. . . 18. G. t r i c o r n u t u m  
UU. Angles  o f  t h e  s te m s  g l a b r o u s  o r  n e a r l y  so  o r  
p u b e s c e n t ,  b u t  t h e  h a i r s  n o t  as  i n  U above 
( o c c a s i o n a l l y  r e t r o r s e l y  s h o r t  h i s p i d  and lo n g ,  
s t r a i g h t  h a i r y  on t h e  same s tem  a n g l e s  i n
G. t r i f l o r u m ) .
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c .  A p ic es  o f  t h e  l e a v e s  o b t u s e ;  s tem s
f r e q u e n t l y  w i t h  h a i r y  n o d e s ,  o t h e r w i s e  
g l a b r o u s  o r  n e a r l y  so ;  l e a v e s  i n  w h o r l s  
o f  4 ,  som etim es  5 ( r a r e l y  6)  on t h e  same 
p l a n t ,  s i d e  b r a n c h e s  o c c a s i o n a l l y  w i t h
2 l e a v e s / n o d e   11. G. obtusum
C C .  A p ic es  o f  t h e  l e a v e s  m u cro n a te  o r  c u s p i d a t e ,  
d.  Leaves  i n  w h o r l s  o f  6, n a r ro w ly
e l l i p t i c a l  t o  o b l a n c e o l a t e ,  m u c ro n a te  
o r  c u s p i d a t e ,  l a r g e s t  l e a v e s  m o s t ly  
18 -  3 4 .6  mm lo n g  and 5 .4  -  8 . 7  mm
w i d e ............................. 19. G. t r i f  lorum
dd. Leaves  i n  w h o r l s  o f  6 t o  8, r a r e l y  
12, o b o v a te  t o  o b l a n c e o l a t e  t o  
l i n e a r ,  c u s p i d a t e ,  l a r g e s t  l e a v e s  
m o s t ly  1 0 .5  -  1 5 .2  mm lo n g  and
1 .9  -  3 . 3  mm w id e .  10, G. m o llugo
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Key t o  P l a n t s  i n  F l o w e r i n g  C o n d i t i o n
A. Lobes o f  t h e  c o r o l l a  c a u d a t e ,  som etim es  o n ly  s l i g h t l y  s o ,  
( t h e  a p p e n d a g e s  0 .1  -  0 , 8  mm l o n g ,  o f t e n  f o l d e d  i n s i d e  
o r  b ro k en  o f f ) .
B. F lo w e rs  s e s s i l e  o r  s u b s e s s i l e  i n  h e l i c o i d  cymes.
C. Lobes  o f  t h e  c o r o l l a  u s u a l l y  p u b e s c e n t  on t h e  
o u t e r  s u r f a c e ,  som e t im es  g l a b r o u s ,  a b r u p t l y  
c a u d a t e ;  f l o w e r s  l i g h t  g r e e n  t o  l i g h t  y e l l o w ;  
l e a v e s  o v a t e  o r  e l l i p t i c a l ,  m i n u t e l y  a c u m in a t e  
o r  t h e  t i p s  ro u n d e d .  . . 5 . G. c i r c a e z a n s
CC. Lobes o f  t h e  c o r o l l a  g l a b r o u s ,  s l i g h t l y  o r
n a r r o w ly  c a u d a t e ;  f l o w e r s  y e l l o w i s h ,  t u r n i n g  
d u l l  p u r p l e  in  d r y i n g ;  l e a v e s  l a n c e o l a t e  above 
and e l l i p t i c a l  on t h e  lo w e r  p o r t i o n  o f  t h e  
s te m ,  n a r r o w in g  t o  a ro u n d e d  o r  o b t u s e  t i p .  .
.....................................................  8. G. l a n c e o l a t u m
BB. F lo w e rs  p e d i c e l l a t e .
D. L eav es  i n  w h o r l s  o f  4.
E. Lobes o f  t h e  c o r o l l a  u s u a l l y  p u r p l e  a t  
l e a s t  on t h e  i n n e r  s u r f a c e .
F. Leaves  b r o a d l y  t o  n a r r o w ly  e l l i p t i c a l
t o  b r o a d l y  o b l o n g ,  u s u a l l y  m u c r o n u l a t e ,  
m id n e rv e  p r o m i n e n t , l a t e r a l  n e r v e s  
two,  o b s c u r e  o r  a b s e n t ;  l o b e s  o f  t h e  
c o r o l l a  u s u a l l y  g r e e n i s h  on t h e  
o u t e r  s u r f a c e .  . 15. G. p i lo s u m
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FF. L eaves  l a n c e o l a t e  t o  l i n e a r .
G. L eaves  3 - n e r v e d ,  t h e  m id n e rv e
o n l y  o c c a s i o n a l l y  more p ro m in e n t  
t h a n  t h e  l a t e r a l  n e r v e s ,  l a n c e o ­
l a t e ,  commonly b r o a d l y  s o ,  m o s t ly  
33 -  4 6 . 5  mm lo n g  and 1 0 .8  -  16 
mm w ide ;  i n f l o r e s c e n c e  a compound 
d i c h a s i u m ,  b i b r a c t e a t e  a t  e ac h  
o f  t h e  up t o  f o u r  b r a n c h i n g s .  .
........................  9. G. l a t i f o l i u m
GG. L eav es  g e n e r a l l y  1 - n e r v e d ,
p r o m in e n t ,  t h e  l a t e r a l  n e r v e s  
a b s e n t  o r  o b s c u r e ,  l i n e a r  t o  
l a n c e o l a t e ,  m o s t ly  2 6 .2  -  3 7 .8  
mm lo n g  and 4 . 7  -  8 . 8  mm w id e ;  
i n f l o r e s c e n c e  a compound cyme, 
two o r  t h r e e  t im e s  b r a n c h e d .  .
........................  2 . G. a rkansanum
EE. Lobes o f  t h e  c o r o l l a  w h i t i s h ,  y e l l o w i s h ,  
o r  g r e e n i s h ,  b u t  n o t  p u r p l e .
H. L eaves  m o s t ly  e l l i p t i c a l  b u t  v a r y i n g  
from o v a t e  t o  o b lo n g  t o  o c c a s i o n a l l y  
o b l a n c e o l a t e ,  a c u m in a t e ,  l a r g e s t  
l e a v e s  m o s t ly  8 . 3  -  1 3 .2  mm lo n g  and
3 . 5  -  5 . 3  mm w id e ;  i n f l o r e s c e n c e  a 
s i m p le  d i c h a s i u m ;  f l o w e r s  b o rn e
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2 -  3 a t  t h e  ends  o f  a x i l l a r y ,  naked  
p e d u n c l e s ,  y e l l o w  g r e e n  t o  l i g h t
g r e e n .............................. 7 . G. h i s p i d u lu m
HH. L eaves  m o s t ly  l i n e a r  o r  n a r r o w ly  
e l l i p t i c a l  t o  som etim es  l i n e a r  
o b lo n g ,  a c u t e  t o  s l i g h t l y  a c u m in a t e ,  
l a r g e s t  l e a v e s  m o s t ly  1 9 .5  -  2 6 .6  mm 
lo n g  and 2 . 3  -  3 . 4  mm w ide ;  i n f l o r e s ­
cen c e  a s i m p le  d i c h a s i u m  w i t h  l a t e r a l  
b r a n c h e s  most  f r e q u e n t l y  r e d u c e d  o r  
o b s o l e t e ,  t h u s  a p p e a r i n g  a s  a  mono- 
chas ium ;  f l o w e r s  b o r n e  s i n g l y ,  some­
t im e s  2, o r  r a r e l y  3 a t  t h e  ends  o f  
a x i l l a r y ,  naked  p u d u n c l e s ,  w h i t e  t o  
l i g h t  g r e e n .  . . 20. G. u n i f l o r u m
DD. L eaves  i n  w h o r l s  o f  6 o r  more,  r a r e l y  i n  w h o r l s  
o f  5 and more o r  w h o r l s  o f  4 and 6 on t h e  
same p l a n t .
I .  A ng le s  o f  t h e  s te m  v i l l o s u l o u s  t h r o u g h o u t  
o r  o n ly  i n  t h e  i n f l o r e s c e n c e ;  l e a v e s  i n
w h o r l s  o f  6 t o  12,  c u s p i d a t e .............................
  21. G. verum
I I .  A ng les  o f  t h e  s te m  g l a b r o u s  o r  p u b e s c e n t ,  
b u t  n o t  v i l l o s u l o u s .
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J .  Leaves  i n  w h o r l s  o f  6 o n l y ,  o r
w h o r l s  o f  4 and 6 on t h e  same p l a n t .
K. M arg ins  o f  t h e  l e a v e s  u s u a l l y
a n t r o r s e l y  s c a b r o u s  ( o c c a s i o n a l l y  
g l a b r o u s  o r  r e t r o r s e l y  s c a b r o u s  
n e a r  t h e  b a s e  i n  G. conc innum ) .
L. L eaves  i n  w h o r l s  o f  6 o r  
o c c a s i o n a l l y  r e d u c e d  t o  4 
i n  t h e  u p p e r  b r a n c h e s ,  
l i n e a r  t o  n a r r o w ly  o b lo n g ,  
e l l i p t i c a l ,  o r  o b l a n c e o l a t e ,  
c u s p i d a t e ,  l a r g e s t  l e a v e s  
m o s t ly  1 1 .3  -  1 5 .9  mm lo n g  
and 1 . 6  -  2 . 4  mm wide;
o v a r i e s  g l a b r o u s ...................
. . . .  6. G. concinnum
LL. L eaves  in  w h o r l s  o f  6, 
n a r r o w ly  e l l i p t i c a l  t o  
o b l a n c e o l a t e ,  m u c ro n a te  t o  
c u s p i d a t e ,  l a r g e s t  l e a v e s  
18 -  3 4 .6  mm lon g  and
5 .4  -  8 . 7  mm wide;  o v a r i e s
p u b e s c e n t ......................................
. . . . 19. G. t r i f l o r u m
KK. M arg ins  o f  t h e  l e a v e s  m o s t ly  
r e t r o r s e l y  s c a b r o u s ;  l o b e s  o f
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t h e  c o r o l l a  o n ly  s l i g h t l y  
c a u d a t e ;  o v a r i e s  g l a b r o u s .  . ,
........................  3. G. a s p r e l l u m
J J .  Leaves  i n  w h o r l s  o f  6 and m ore ,  r a r e l y  
i n  w h o r l s  o f  5 and  more on t h e  
same p l a n t .
M. Stems r e t r o r s e l y  s c a b r o u s  on t h e  
a n g l e s ;  l e a v e s  i n  w h o r l s  o f  6 o r
7, som etim es  5 o r  8 .........................
  13. G. p a r i s i e n s e
MM. Stems g l a b r o u s  t o  d e n s e l y
p u b e s c e n t  on t h e  lo w e r  a n g l e s  
and s i d e s  w i t h  s t r a i g h t ,  s p r e a d i n g  
o r  d e s c e n d i n g  h a i r s  ( o c c a s i o n a l l y  
a l s o  p u b e s c e n t  on t h e  u p p e r  
a n g l e s ) ;  l e a v e s  i n  w h o r l s  o f
6 t o  8 ,  r a r e l y  1 2 .............................
.............................  10. G. m o l lug o
AA. Lobes o f  t h e  c o r o l l a  a c u t e ,  o b t u s e ,  o r  s l i g h t l y  o r  
b r o a d l y  a p i c u l a t e .
N. F lo w e rs  s e s s i l e ,  s u p p o r t e d  by v e r y  s h o r t ,  a x i l l a r y  
p e d u n c l e s  and s u b te n d e d  by two l e a f - l i k e  b r a c t s ,  
d e v e l o p i n g  r a c e m o s e ly  on t h e  v i r g a t e  s tem ;  l o b e s  o f
t h e  c o r o l l a  a c u t e ,  y e l l o w - w h i t e  t o  w h i t e ........................
  22. G. v i r g a t u m
NN. F lo w e rs  p e d i c e l l a t e .
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0 .  P e d i c e l s  l o n g  v i l l o u s ;  l o b e s  o f  t h e  c o r o l l a  
a c u t e  t o  s l i g h t l y  r o u n d e d ,  p a l e  y e l l o w  t o
w h i t e ............................................... 14. G. pedemontanum
0 0 .  P e d i c e l s  g l a b r o u s  o r  p u b e s c e n t ,  b u t  n o t  
l on g  v i l l o u s .
P.  M arg ins  and su b m a rg in s  o f  t h e  c o r o l l a
l o b e s  b e s e t  w i t h  lo n g ,  s t r a i g h t  h a i r s  up
t o  0 .4  mm l o n g ;  l o b e s  o f  t h e  c o r o l l a  a c u t e ,  
l i g h t  g r e e n  t o  y e l l o w .  . 1 6 .  G. t e x e n s e
PP. M arg ins  and  su b m a rg in s  o f  t h e  c o r o l l a
w i t h o u t  l o n g ,  s t r a i g h t  h a i r s .
Q. L eaves  i n  w h o r l s  o f  4 .
R. L eav es  3 - n e r v e d ,  l a t e r a l  n e r v e s  
p r e s e n t  b u t  u s u a l l y  l e s s  con­
s p i c u o u s l y  so ;  l o b e s  o f  t h e  
c o r o l l a  s l i g h t l y  o r  b r o a d l y
a p i c u l a t e ,  w h i t e ..................................
.............................  4 .  G. b o r e a l e
RR. L eaves  1 - n e r v e d ;  l o b e s  o f  t h e  
c o r o l l a  o b t u s e  o r  a c u t e .
S. Stems f r e q u e n t l y  w i t h  
h a i r y  n o d e s ,  o t h e r w i s e  
g l a b r o u s  o r  n e a r l y  s o ;  
l o b e s  o f  t h e  c o r o l l a  m o s t ly
a c u t e ,  w h i t e .............................
. . . .  11. G. obtusum
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SS. Stems w i t h  r e t r o r s e  h a i r s ,  
r a r e l y  n e a r l y  g l a b r o u s ;  
l o b e s  o f  t h e  c o r o l l a  o b t u s e
o r  a c u t e ,  w h i t e ........................
. . . 17. G. t i n c t o r i u m
QQ. Leaves  i n  w h o r l s  o f  5 o r  more ,  some­
t i m e s  4 and 5, 4 t o  6, o r  r a r e l y  4 
and 6 on t h e  same p l a n t  ( som e t im es  
w i t h  b u t  2 l e a v e s  a t  some n o d e s  i n  
G. obtusum and G. p a l u s t r e ) .
T. A ng les  o f  t h e  s tem  v i l l o s u l o u s  
t h r o u g h o u t  o r  o n l y  i n  t h e  
i n f l o r e s c e n c e ;  l e a v e s  i n  w h o r l s  
o f  6 t o  12, c u s p i d a t e ;  l o b e s  
o f  t h e  c o r o l l a  a c u t e ,  y e l l o w .  .
..................................  21. G. verum
TT. A ngles  o f  t h e  s tem  g l a b r o u s  o r  
p u b e s c e n t ,  b u t  n o t  v i l l o s u l o u s .  
U. L eav es  in  w h o r l s  o f  4 and 
5, 4 t o  6 o r  r a r e l y  4 and 
6 on t h e  same p l a n t  (some­
t i m e s  w i t h  b u t  2 l e a v e s  a t  
some nodes  i n  G. ob tusum  
and G. p a l u s t r e ) .
V. L ea f  a p i c e s  c u s p i d a t e ,  
l e a v e s  i n  w h o r l s  o f  6
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o r  o c c a s i o n a l l y  r e d u c e d  
t o  4 i n  t h e  u p p e r  
b r a n c h e s ;  l o b e s  o f  t h e  
c o r o l l a  a c u t e ,  w h i t e  
. . 6. G. concinnum 
VV. L eaf  a p i c e s  m o s t ly  
o b t u s e ,  b u t  n o t  
c u s p i d a t e .
W. Stems f r e q u e n t l y  
w i t h  h a i r y  n o d e s ,  
o t h e r w i s e  g l a b r o u s  
o r  n e a r l y  so ;  
l e a v e s  i n  w h o r l s  
o f  4 ,  som etim es  
5 ( r a r e l y  6)  on 
t h e  same p l a n t ;  
s i d e  b r a n c h e s  
o c c a s i o n a l l y  w i t h  
2 l e a v e s / n o d e ;  
l o b e s  o f  t h e  
c o r o l l a  m o s t ly  
a c u t e ,  w h i t e .  .
11. G. obtusum 
WW. Stems w i t h  r e t r o r s e  
h a i r s ,  r a r e l y  
n e a r l y  g l a b r o u s .
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X. F r u i t s  numerous 
u s u a l l y  b o r n e  
2 -  3 a t  t h e  ends  
o f  s e v e r a l - t i m e s  
f o r k e d  l a t e r a l  and 
t e r m i n a l  p e d u n c l e s ;  
l e a v e s  i n  w h o r l s  
o f  4 t o  6 , some­
t im e s  o p p o s i t e ;  
l o b e s  o f  t h e  
c o r o l l a  o b t u s e  o r  
a c u t e ,  w h i t e  o r  
r o s e - t i n g e d .  . .
12. G. p a l u s t r e
XX. F r u i t s  u s u a l l y  
b o r n e  2 -  3 a t  
t h e  ends  o f  
s i m p le  l a t e r a l  
and t e r m i n a l  
p e d u n c l e s ;  l e a v e s  
i n  w h o r l s  o f  4 ,
5, o r  6 on t h e  
same p l a n t ;  l o b e s  
o f  t h e  c o r o l l a  
o b t u s e  o r  a c u t e ,
w h i t e ........................
17. G. t i n c t o r i u m
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UU. L eaves  i n  w h o r l s  o f  6 o r
more, w i t h o u t  any w h o r l s  o f  
5 ( r a r e l y  i n  G. p a r i s i e n s e ) 
o r  o p p o s i t e .
Y. M arg ins  o f  t h e  l e a v e s  
a n t r o r s e l y  s c a b r o u s  
( o c c a s i o n a l l y  g l a b r o u s  
o r  r e t r o r s e l y  s c a b r o u s  
n e a r  t h e  b a s e  i n  
G. conc innum ) .
Z. Leaves  i n  w h o r l s  
o f  6, l a r g e s t  
l e a v e s  m o s t ly
1 1 .3  -  1 5 .9  mm 
lo n g  and 1 . 6  -
2 .4  mm w ide ;  
o v a r i e s  g l a b r o u s
6. G. concinnum 
ZZ. Leaves  i n  w h o r l s  
o f  6 o r  7 ,  some­
t im e s  5 o r  8, 
l a r g e s t  l e a v e s
4 . 6  -  7 .9  mm lo n g  
and 0 .8  -  1 .3  mm 
wide ;  o v a r i e s  
m u r i c u l a t e  o r  h a i r y
13. G. p a r i s i e n s e
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YY. Margins  o f  t h e  l e a v e s  
r e t r o r s e l y  s c a b r o u s  
t h r o u g h o u t  o r  i f  
a n t r o r s e l y  s c a b r o u s  
d i s t a l l y ,  t h e  p e d i c e l s  
r e t r o r s e l y  s c a b r o u s ,
a .  Upper l e a f  s u r f a c e  
w i t h  s l i g h t l y  
u n c i n a t e  t o  u n c i ­
n a t e  h a i r s ;  l e a v e s  
i n  w h o r l s  o f  6 t o  
8, som etim es  9; 
p e d i c e l s  g l a b r o u s  
o r  g l a b r a t e ;  l o b e s  
o f  t h e  c o r o l l a  
m o s t ly  a c u t e ,  
w h i t e ;  o v a r i e s  
p u b e s c e n t . . . .
1. G. a p a r i n e  
a a .  Upper l e a f  s u r f a c e  
g l a b r o u s  o r  w i t h  
a few a p p r e s s e d ,  
a p i c a l l y  d i r e c t e d  
h a i r s  n e a r  t h e  
m a r g in s  and  some­
t i m e s  on t h e  
m id n e rv e .
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b .  Leaves  i n  w h o r l s  
o f  6;  p e d i c e l s  
g l a b r o u s ;  l o b e s  
o f  t h e  c o r o l l a  
a c u t e ,  w h i t e  o r  
y e l l o w i s h ;  
o v a r i e s  g l a b r o u s  
3. G. a s p r e l l u m
bb .  Leaves  i n  w h o r l s  
o f  6 t o  10; p e d ­
i c e l s  r e t r o r s e l y  
s c a b r o u s ;  l o b e s  
o f  t h e  c o r o l l a  
a c u t e ,  w h i t e ;  
o v a r i e s
t u b e r c u l a t e .  . .
18, G. t r i c o r n u t u m
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Key t o  P l a n t s  i n  F r u i t i n g  C o n d i t i o n  
A. F r u i t s  p u b e s c e n t  w i t h  u n c i n a t e ,  s t r a i g h t ,  o r  c u rv e d  h a i r s .
B. L eav es  i n  w h o r l s  o f  4 ( a p p e a r i n g  6 o r  8 i n  G. v i r g a t u m )
C. L eav es  1 - n e r v e d  w i t h  no o b s c u r e  l a t e r a l  n e r v e s .
D, F r u i t s  s e s s i l e ,  s u p p o r t e d  by v e r y  s h o r t ,  
a x i l l a r y  p e d u n c l e s  and s u b t e n d e d  by two 
l e a f - l i k e  b r a c t s ,  d e v e l o p i n g  r a c e m o s e ly  
on t h e  v i r g a t e  s te m ;  lo w e r  l e a f  s u r f a c e  
o f t e n  w i t h  s c a t t e r e d  s e c r e t o r y  g l a n d s ;  
l e a f  a p i c e s  a c u t e ,  som etim es  o b t u s e .  . .
................................................. 22. G. v i r g a t u m
DD. F r u i t s  p e d i c e l l a t e  i n  a x i l l a r y ,  compound 
d i c h a s i a  o r  s i m p l e  and compound cymes.
E. Lower l e a f  s u r f a c e  w i t h  s c a t t e r e d  
s e c r e t o r y  g l a n d s ;  l e a f  a p i c e s  
m u c r o n u l a t e .  . . .  15. G. p i lo s u m
EE. Lower l e a f  s u r f a c e  w i t h  s e c r e t o r y  
g l a n d s  p r e s e n t  o n l y  n e a r  t h e  apex ;  
l e a f  a p i c e s  a c u t e  and o f t e n  t i p p e d  
w i t h  a s t i f f ,  s t r a i g h t  h a i r .  . . .
.......................................  16. G. t e x e n s e
CO. L eaves  3 - n e r v e d ,  t h e  l a t e r a l  n e r v e s  som etim es  
l e s s  c o n s p ic u o u s  t h a n  t h e  m id n e rv e .
F. F r u i t s  p e d i c e l l a t e .
G. Leaves  b r o a d l y  t o  n a r r o w ly  e l l i p t i c a l  
t o  b r o a d l y  o b lo n g ;  apex u s u a l l y  
m u c r o n u l a t e .  . . .  15. G. p i lo s u m
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GG. Leaves  l i n e a r  t o  l a n c e o l a t e ;
apex o b t u s e  o r  n e a r l y  a c u t e  b u t  
w i t h  rounded  t i p s .  . 4 .  G. b o r e a l e
FF. F r u i t s  s e s s i l e  o r  s u b s e s s i l e ,
H. Leaves  o v a t e  o r  e l l i p t i c a l ,  m i n u t e l y  
a cu m in a te  o r  t h e  t i p s  ro u n ded .  . . .
......................................  5 .  G. c i r c a e z a n s
HH. Leaves  l a n c e o l a t e  above and e l l i p t i c a l
on t h e  low e r  p o r t i o n  o f  t h e  s tem ,
n a r ro w in g  t o  a rounded  o r  o b t u s e
t i p ........................  8. G. l a n c e o l a t u m
BB. L eav es  i n  w h o r l s  o f  more t h a n  4.
I .  M arg ins  o f  t h e  l e a v e s  w i t h  r e t r o r s e  h a i r s  
and  t h e  u p p e r  l e a f  s u r f a c e  w i t h  u n c i n a t e  
h a i r s .......................................................  1. G. a p a r i n e
I I .  M arg ins  o f  t h e  l e a v e s  w i th  a n t r o r s e  h a i r s ,  o r
i f  r e t r o r s e ,  t h e  u p p e r  l e a f  s u r f a c e  n o t  a s  above .  
J .  Midnerve  on t h e  low er  l e a f  s u r f a c e  w i t h  
v e r t i c a l  o r  a p i c a l l y  d i r e c t e d  h a i r s .  . .
............................  13. G. p a r i s i e n s e
J J .  M idnerve  on t h e  low er  l e a f  s u r f a c e
g l a b r o u s  o r  w i t h  r e t r o r s e  h a i r s ...................
............................................ 19.  G. t r i f l o r u m
AA. F r u i t s  g l a b r o u s ,  g l a b r a t e ,  m u r i c u l a t e ,  t u b e r c u l a t e ,  
ro u g h en e d  o r  p a p i l l a t e .
K. L eaves  i n  w h o r l s  o f  4 .
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L. F r u i t s  f l e s h y ,  p u r p l i s h - b l a c k .
M. F r u i t s  a g l a b r a t e  b e r r y  w i t h  s c a t t e r e d ,  
a p p r e s s e d  h a i r s  se ldom o v e r  0 . 3  mm lo n g ;  
l e a v e s  m o s t ly  e l l i p t i c a l  b u t  v a r y i n g  from 
o v a t e  t o  o b lo n g  t o  o c c a s i o n a l l y  o b l a n c e o -  
l a t e ,  a c u m in a te ;  l a r g e s t  l e a v e s  m o s t ly
8 . 3  -  1 3 .2  mm lo n g .  . 7. G. h i s p i d u lu m
MM. F r u i t s  a g l a b r o u s  b e r r y ;  l e a v e s  m o s t ly  
l i n e a r  o r  n a r ro w ly  e l l i p t i c a l  t o  some­
t i m e s  l i n e a r  o b lo n g ,  a c u t e  o r  s l i g h t l y  
a c u m in a t e ;  l a r g e s t  l e a v e s  m o s t ly  1 9 .5  -
2 6 .6  mm l o n g ................... 20 .  G. u n i f l o r u m
LL. F r u i t s  d r y ,  n o t  f l e s h y .
N. A n g le s  o f  t h e  stem w i t h  l o n g ,  v i l l o u s  
( 0 . 6  -  1 .6  mm lo n g )  and r e t r o r s e ,  
f l a t t e n e d - h i s p i d  ( 0 . 1  -  0 . 4  mm l o n g )  h a i r s  
t h r o u g h o u t ,  t h e  h i s p i d  h a i r s  o f t e n  more 
a b u n d a n t  and d e n se  on t h e  u p p e r  s tem  
a n g l e s ;  f r u i t s  g l a b r o u s  on a x i l l a r y ,
r e f l e x e d ,  l o n g - v i l l o u s  p e d u n c l e s ...................
......................................  14.  G. pedemontanum
NN. A n g le s  o f  t h e  s tem g l a b r o u s  o r  p u b e s c e n t ,  
b u t  n o t  a s  i n  M above .
O. F r u i t s  a p p e a r i n g  g l a b r o u s ,  b u t
roughened  and o f t e n  p a p i l l a t e ,  t h e  
p r o j e c t i o n s  w i t h  v e r y  m i n u t e l y
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s c a b r o u s  h a i r s ;  l e a v e s  l a n c e o l a t e  
t o  l i n e a r ,  a c u t e  w i t h  one  p ro m in e n t  
n e r v e ,  t h e  l a t e r a l  n e r v e s  a b s e n t  o r
o b s c u r e ......................... 2. G. a rkansanum
00 .  F r u i t s  g l a b r o u s  o r  g l a b r a t e .
P. Leaves  3 - n e r v e d ,  t h e  l a t e r a l
n e r v e s  som etim es  l e s s  c o n s p i c ­
uous  t h a n  t h e  m id n e r v e .
Q. F r u i t s  numerous i n  cymose 
p a n i c l e s ;  l e a v e s  l i n e a r  t o  
l a n c e o l a t e ,  o b t u s e  o r  a c u t e  
b u t  r o u n d e d ,  t h e  two l a t e r a l  
n e r v e s  u s u a l l y  l e s s  c o n s p i c ­
u ous  t h a n  t h e  m id n e r v e .  .
....................... 4 .  G. b o r e a l e
QQ. F r u i t s  i n  compound d i c h a s i a ,  
b i b r a c t e a t e  a t  e ac h  o f  t h e  
up t o  f o u r  b r a n c h i n g s ;  l e a v e s  
l a n c e o l a t e ,  commonly b r o a d l y  
s o ,  a c u t e ,  t h e  m id n e rv e  o n l y  
o c c a s i o n a l l y  more p r o m in e n t  
t h a n  t h e  l a t e r a l  n e r v e s .  .
9• G. l a t i f o l i u m  
PP. L eaves  1 - n e r v e d  w i t h  no o b s c u r e  
l a t e r a l  n e r v e s .
43
R. Stems f r e q u e n t l y  w i t h  h a i r y  
n o d e s ,  o t h e r w i s e  g l a b r o u s
o r  n e a r l y  s o .............................
. . . .  11. G. obtusum
RR. Stems w i t h  r e t r o r s e  h a i r s ,  
r a r e l y  n e a r l y  g l a b r o u s .  .
17. G. t i n c t o r i u m  
KK. L e a v e s  i n  w h o r l s  o f  5 o r  more,  som etim es  4 and 5,
4 t o  6 ,  o r  r a r e l y  4 and 6 on t h e  same p l a n t  (some­
t i m e s  w i t h  b u t  2 l e a v e s  a t  a  node i n  G. obtusum 
and G. p a l u s t r e ) .
S. F r u i t s  t u b e r c u l a t e  o r  m u r i c u l a t e .
T. F r u i t s  m u r i c u l a t e ;  m a r g i n s  o f  t h e  l e a v e s  
a n t r o r s e l y  s c a b r o u s ;  l e a v e s  i n  w h o r l s  o f
m o s t ly  6 o r  7 ,  som e t im es  5 o r  8 ....................
............................................ 13 .  G. p a r i s i e n s e
TT. F r u i t s  t u b e r c u l a t e ;  m a r g in s  o f  t h e  l e a v e s  
r e t r o r s e l y  s c a b r o u s  t h r o u g h o u t  and a l s o  
u s u a l l y  a n t r o r s e l y  s c a b r o u s  d i s t a l l y ;
l e a v e s  i n  w h o r l s  o f  6 t o  1 0 .............................
............................................  18. G. t r i c o r n u t u m
SS. F r u i t s  n o t  t u b e r c u l a t e  o r  m u r i c u l a t e .
U. L eaves  i n  w h o r l s  o f  4 and 5, 4 t o  6, o r  
r a r e l y  4 and  6 on t h e  same p l a n t  (some­
t i m e s  w i t h  b u t  2 l e a v e s  a t  a node in
G. ob tusum  and  G. p a l u s t r e ) .
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V. L ea f  a p i c e s  c u s p i d a t e ;  l e a v e s  i n
w h o r l s  o f  4 ( i n  t h e  u p p e r  b r a n c h e s )
and 6 on t h e  same p l a n t .............................
..........................................  6 .  G. concinnum
VV. L ea f  a p i c e s  m o s t l y  o b t u s e ,  b u t  n o t  
c u s p i d a t e .
W. Stems w i t h  f r e q u e n t l y  h a i r y  
n o d e s ,  o t h e r w i s e  g l a b r o u s  o r  
n e a r l y  s o ;  l e a v e s  i n  w h o r l s  o f  
4 and  5 ( r a r e l y  6) on t h e  same 
p l a n t ;  s i d e  b r a n c h e s  o c c a s i o n a l l y
w i t h  2 l e a v e s / n o d e .............................
.............................  11.  G. ob tusum
WW. Stems w i t h  r e t r o r s e  h a i r s ,  
r a r e l y  n e a r l y  g l a b r o u s .
X. F r u i t s  numerous ,  u s u a l l y
b o r n e  2 -  3 a t  t h e  en d s  o f  
s e v e r a l - t i m e s  f o r k e d  l a t e r a l  
and t e r m i n a l  p e d u n c l e s ;  
l e a v e s  i n  w h o r l s  o f  4 t o  6 ,  
so m e t im es  o p p o s i t e .  . . .
. . . . 12. G. p a l u s t r e
XX. F r u i t s  u s u a l l y  b o r n e  2 - 3  
a t  t h e  ends  o f  s i m p l e ,  
l a t e r a l  and t e r m i n a l  
p e d u n c l e s ;  l e a v e s  i n  w h o r l s  
o f  4 ,  5, o r  6. 17. G. t i n c t o r i u m
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UU. Leaves  in  w h o r l s  o f  6 o r  more,  w i t h o u t  
any w h o r l s  o f  4 o r  5 o r  o p p o s i t e .
Y. Angles  o f  t h e  s tem  v i l l o s u l o u s  
t h r o u g h o u t  o r  o n l y  i n  t h e  
i n f l o r e s c e n c e ;  l e a v e s  i n  w h o r l s  o f  
6 t o  12,  c u s p i d a t e .  . 2 1 .  G. verum 
YY. Angles  o f  t h e  s te m s  g l a b r o u s  o r  
p u b e s c e n t ,  b u t  n o t  v i l l o s u l o u s .
Z. A ng les  o f  t h e  s tem  r e t r o r s e l y
s c a b r o u s  ( so m e t im es  s p a r s e l y  so 
i n  G. co nc innum ) ; l e a v e s  i n  
w h o r l s  o f  6.
a .  M arg ins  o f  t h e  l e a v e s
r e t r o r s e l y  s c a b r o u s .  . .
. . . .  3. G. a s p r e l l u m
a a .  M arg ins  o f  t h e  l e a v e s
u s u a l l y  a n t r o r s e l y  s c a b r o u s ,  
o c c a s i o n a l l y  g l a b r o u s ,  o r  
r e t r o r s e l y  s c a b r o u s  n e a r
t h e  b a s e ......................................
. . . . 6 . G. concinnum
ZZ. A ng les  o f  t h e  s tem  g l a b r o u s  t o  
d e n s e l y  p u b e s c e n t  on t h e  lo w e r  
a n g l e s  and s i d e s  w i t h  s t r a i g h t ,  
s p r e a d i n g  o r  d e s c e n d in g  h a i r s  
( o c c a s i o n a l l y  a l s o  p u b e s c e n t  on
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t h e  u p p e r  a n g l e s ) ;  l e a v e s  i n  
w h o r l s  o f  6 t o  8, r a r e l y  12; 
m a rg in s  o f  t h e  l e a v e s  a n t r o r s e l y  
s c a b r o u s .  . . 10.  G. m o l lug o
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E r e c t  o r  m a t t e d  a n n u a l ,  up t o  1 6 .0  dm t a l l  ( m o s t ly
5 .7  -  9 . 4  dm); s te m s  f r e q u e n t l y  s i m p le  o r  b r a n c h i n g  a t  t h e  
n o d e s ,  u s u a l l y  r e t r o r s e l y  s c a b r o u s  ( r a r e l y  o n ly  h i s p i d )  on 
t h e  a n g l e s  w i t h  h a i r s  up t o  0 .4  mm l o n g ,  a t  t h e  nodes  t h e s e  
o f t e n  becom ing  s p r e a d i n g  v i l l o u s  and up t o  1 .2  mm lo n g ;  
l e a v e s  i n  w h o r l s  o f  s i x  t o  e i g h t  ( r a r e l y  n i n e ) ,  l i n e a r  t o  
o b l a n c e o l a t e ,  m u c ro n a te  o r  c u s p i d a t e ,  l a r g e s t  l e a v e s  
( 1 2 . 8 )  2 1 . 7  -  4 2 . 5  ( 6 2 . 8 )  mm lo n g  and ( 1 . 2 )  2 . 3  -  4 . 9  ( 1 0 . 1 )  
mm w id e ,  n e r v e  o n e ,  p r o m in e n t ,  u p p e r  l e a f  s u r f a c e  w i t h  
s l i g h t l y  u n c i n a t e  t o  u n c i n a t e  h a i r s  up t o  0 . 5  mm l o n g ,  lo w e r  
l e a f  s u r f a c e  r e t r o r s e l y  s c a b r o u s  ( d e n s e l y  o r  s p a r s e l y  s o )  on 
t h e  m id n e rv e  w i t h  h a i r s  up t o  0 . 3  mm l o n g ,  o t h e r w i s e  g l a b r o u s  
and l a c k i n g  s e c r e t o r y  g l a n d s ,  m a r g in s  r e t r o r s e l y  s c a b r o u s  
w i t h  h a i r s  up t o  0 . 3  mm lo n g ;  i n f l o r e s c e n c e  cymose;  f l o w e r s  
on g l a b r o u s  o r  g l a b r a t e  p e d i c e l s ,  b o r n e  3 -  4 a t  t h e  en d s  o f  
l a t e r a l  o r  t e r m i n a l  p e d u n c l e s ,  t h e  p e d i c e l s  s u b t e n d e d  by one 
o r  more r e d u c e d  l e a v e s ;  c o r o l l a s  f o u r - l o b e d ,  w h i t e ,  l o b e s  
m o s t ly  a c u t e ,  u s u a l l y  ( 0 . 5 )  0 . 6  -  1 ( 1 . 2 )  mm lo n g  and 
( 0 . 4 )  0 . 5  -  0 . 7  ( 0 . 9 )  mm w id e ,  g l a b r o u s ;  f r u i t s  p u b e s c e n t  
w i t h  u n c i n a t e  h a i r s  se ldo m  o v e r  0 . 8  mm l o n g ,  e ac h  m a tu r e  
c a r p e l  ( 1 . 2 )  1 . 8  -  2 . 9  ( 4 . 8 )  mm l o n g  and ( 0 . 9 )  1 .4  -  2 . 3  
( 3 . 4 )  mm w i d e . — F i g .  3.
Type l o c a l i t y  : " H a b i t a t  i n  E u ro p ae  c u l t i s  &
r u d e r a t i s . "
Range : C i r c u m p o l a r ;  p r e s e n t  i n  most  o f  t e m p e r a t e
N o r th  A m erica  ( S o u t h e a s t e r n  U n i t e d  S t a t e s ,  Map 1; t h i s
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FIGURE 3
GALIUM APARINE: A, habit x 1; B, fruit x 10;
C, u p p e r  l e a f  s u r f a c e ,  m a rg in ,  and apex  x 12; D, f l o w e r  x 24; 
E, s tem  a t  node x 10; F, l e a f  w h o r l  x 1 . 5 .  A, B, C, E, F 
from C. A. Lawson & D. P o t t s  1208 (OKL), and  D from C. A. 
Lawson & D. P o t t s  1210 (OKL).
f 'V
51
s p e c i e s  i s  known t o  o c c u r  i n  D e law are ;  however,  no c o u n ty  
l o c a l i t i e s  c o u ld  be  d e te r m in e d  f o r  u s e  on t h e  d i s t r i b u t i o n  map).
F lo w e r in g  -  F r u i t i n g  t im e  : March th ro u g h  Ju n e ;  r a r e l y
F e b ru a ry  i n  L o u i s i a n a .
H a b i t a t  : F r e q u e n t  a lo n g  r o a d s i d e s ,  r a i l r o a d  t r a c k s ,
and f e n c e  rows;  i n  v a c a n t  l o t s ,  w a s t e  p l a c e s ,  and open f i e l d s ;  
and on m o i s t  wooded s l o p e s ,  r i v e r  and c r e e k  b a n k s ,  and swamp 
m a r g in s .
S .E .  U n i t e d  S t a t e s  sp ec im en s  examined : S ix  h u n d red
and n i n e t y - t w o  s h e e t s .
The u p p e r  l e a f  s u r f a c e  v a r i e s  from s p a r s e l y  t o  
d e n s e l y  p u b e s c e n t .  O f t e n  t h e s e  h a i r s  a r e  a p i c a l l y  d i r e c t e d  
a l t h o u g h  a t  t i m e s  t h e r e  seems t o  be  no u n i fo rm  d i r e c t i o n  
o f  g ro w th .
No g l a b r o u s  f r u i t e d  m a t e r i a l  was found  i n  t h e  
e x a m in a t io n  o f  m a t e r i a l  from t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .
T h i s  s p e c i e s  i s  f r e q u e n t l y  m i s i d e n t i f l e d  as  
G. t r i f l o r u m . The d i f f e r e n c e s  b e tw een  t h e  two s p e c i e s  a r e  
d i s c u s s e d  u n d e r  G. t r i f l o r u m .  C o n fu s io n  i s  a l s o  f r e q u e n t l y  
found be tw een  G. a p a r i n e  and G. a s p r e l l u m .  V e g e t a t i v e l y , 
t h e  m a jo r  d i f f e r e n c e  i s  found i n  t h e  p u b e s c e n c e  o f  t h e  u p p e r  
l e a f  s u r f a c e .  Once t h e  p l a n t s  have  r e a c h e d  t h e  f l o w e r i n g  
s t a g e ,  d i f f e r e n t i a t i o n  may be  made by t h e  e x a m in a t io n  o f  
t h e  immature  f r u i t s .
In  h i s  r e c e n t  work,  R. J .  Moore (1975)  r e c o g n i z e d  






i m p r e s s i v e  e v i d e n c e  f o r  su c h  r e c o g n i t i o n .  G. s p u r iu m  
was r e p o r t e d  a s  2n = 20 and w i t h  f r u i t s ,  p o l l e n  g r a i n s ,  and 
f l o w e r s  w hich  were  s m a l l e r  t h a n  i n  G. a p a r i n e . A l s o ,  t h e  
l e a v e s  o f  G. sp u r iu m  w ere  r e p o r t e d  t o  be  more n a r ro w  t h a n  i n  
G. a p a r i n e .  Chromosome numbers  f o r  G. a p a r i n e  w ere  g i v e n  a s  
2n = 22, 44, and 66. T hese  same numbers ( 2 2 ,  44 ,  and 66) 
a r e  r e p o r t e d  f o r  G. a p a r i n e  i n  p o r t i o n s  o f  t h e  s o u t h e a s t e r n  
U n i t e d  S t a t e s  ( R a d f o r d ,  A h l e s ,  and B e l l ,  1 9 6 8 ) .  In  t h i s  
r e g i o n  m ea su rem en ts  do n o t  r e v e a l  a  c l e a r  m o r p h o l o g i c a l  
d i v i s i o n  i n t o  a s m a l l - f r u i t e d  -  n a r r o w - l e a v e d  g ro u p  and a 
l a r g e - f r u i t e d  -  b r o a d - l e a v e d  g r o u p .  T h ere  a r e  many 
m o r p h o l o g i c a l  i n t e r m e d i a t e s .  Some s p e c im e n s ,  h ow ever ,  f i t  
M o o re ' s  d e s c r i p t i o n  o f  G. s p u r i u m . T h e o r e t i c a l l y  t h e i r  
chromosome number s h o u l d  b e  2n = 20 a l t h o u g h  t h e r e  i s  no 
r e p o r t  a s  su c h  f o r  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .  W ith o u t  
a c l e a r  m o r p h o l o g i c a l  s e p a r a t i o n  and from a p r a c t i c a l  p o i n t  
o f  v iew ,  t h e  su p p o sed  d i f f e r e n c e s  i n  chromosome numbers  
would  n o t  seem t o  b e  s u f f i c i e n t  c r i t e r i a  t o  w a r r a n t  s e p a r a t i o n  
i n t o  two o r  more t a x a  i n  t h i s  a r e a .
A d d i t i o n a l  synonymy may be  found  i n  Moore ( 1 9 7 5 ) .
2 . GALIUM ARKANSANUM Gray,  P r o c .  Am. Acad.
19: 80 .  1883.
G. l a t i f o l i u m  v a r .  ^  T o r r .  & Gray,  F I .  N. Am.
2: 25. 1841.
E r e c t  p e r e n n i a l ,  up t o  6 . 3  dm t a l l  ( m o s t l y  3 - 4 . 8  dm); 
s t e m s  d i f f u s e ,  b r a n c h i n g  m o s t l y  a t  t h e  u p p e r  n o d e s ,  g l a b r o u s
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o r  w i t h  s t r a i g h t ,  s p r e a d i n g  o r  a s c e n d i n g  h a i r s  up t o  0 . 4  mm 
lo n g  on t h e  a n g l e s ;  l e a v e s  i n  w h o r l s  o f  f o u r ,  l a n c e o l a t e  t o  
l i n e a r ,  a c u t e ,  l a r g e s t  l e a v e s  ( 1 7 . 2 )  2 6 .2  -  3 7 .8  ( 4 9 . 6 )  mm 
lo n g  and ( 2 . 2 )  4 . 7  -  8 . 8  ( 1 0 . 4 )  mm w id e ,  n e r v e  o n e ,  p r o m in e n t ,  
l a t e r a l  n e r v e s  a b s e n t  o r  o b s c u r e ,  u p p e r  l e a f  s u r f a c e  w i t h  
s t r a i g h t ,  a s c e n d i n g  h a i r s  up t o  0 . 4  mm l o n g  on t h e  m id n e rv e  
( t h e s e  h a i r s  o f t e n  a p p r e s s e d  p a r a l l e l  t o  t h e  m id n e r v e ) ,  
lo w e r  l e a f  s u r f a c e  g l a b r o u s  o r  w i t h  s t r a i g h t ,  s p r e a d i n g  o r  
a s c e n d i n g  h a i r s  up t o  0 . 6  mm lo n g  on t h e  m id n e rv e  ( t h e s e  
h a i r s  som etim es  c u r v e d  r a t h e r  t h a n  s t r a i g h t ) ,  s e c r e t o r y  
g l a n d s  s c a t t e r e d  o v e r  t h e  lo w er  s u r f a c e ,  m a r g in s  w i t h  
s t r a i g h t ,  s p r e a d i n g  o r  s l i g h t l y  a s c e n d i n g  h a i r s  up t o  0 . 5  mm 
lo n g ;  i n f l o r e s c e n c e  a  compound cyme, two o r  t h r e e  t im e s  
b r a n c h e d ,  m o s t ly  t e r m i n a l ,  some l a t e r a l ;  f l o w e r s  p e d i c e l l a t e ,  
p e d i c e l s  g l a b r o u s  o r  w i t h  s t i f f ,  a n t r o r s e  h a i r s  up t o  0 . 2  mm 
lo n g ;  c o r o l l a s  f o u r - l o b e d ,  u s u a l l y  p u r p l e ,  l o b e s  n a r r o w ly  
and a b r u p t l y  c a u d a t e  ( t h e  appendage  up t o  0 . 8  mm lo n g ,  o f t e n  
f o l d e d  i n s i d e  o r  b r o k e n  o f f ) ,  u s u a l l y  ( 0 . 8 )  1 -  1 . 3  ( 1 . 5 )  mm 
lo n g  e x c l u d i n g  t h e  ap p endage  and ( 0 . 8 )  0 . 9  -  1 .1  ( 1 . 4 )  mm 
w id e ,  o u t e r  s u r f a c e  g l a b r o u s  o r  b e s e t  w i t h  s t i f f ,  s t r a i g h t  
h a i r s ;  f r u i t s  a p p e a r i n g  g l a b r o u s ,  b u t  ro u g h e n e d  and p a p i l l a t e ,  
t h e  p r o j e c t i o n s  w i t h  v e r y  m in u te  s c a b r o u s  h a i r s  m o s t ly  0 . 0 5  
mm lo n g ,  e a c h  m a tu r e  c a r p e l  ( 1 . 6 )  2 . 1  -  2 . 7  ( 3 . 4 )  mm lo n g  
and ( 1 . 6 )  1 . 7  -  2 . 3  ( 2 . 6 )  mm w i d e . — F i g .  4 .
Type : " M i s s o u r i  ( o r  A r k a n s a s ? )  Dr.  Engelmann!"
Range : M i s s o u r i ,  A r k a n s a s ,  and  Oklahoma ( S o u t h ­
e a s t e r n  U n i t e d  S t a t e s ,  Map 2 ) .
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FIGURE 4
GALIUM ARKANSANUM: A, h a b i t  x 1; B, f l o w e r  x 15;
C, g a l l e d  f l o w e r  x 29; D, lo w er  l e a f  s u r f a c e ,  m a rg in ,  and 
apex  X  25;  E, f r u i t  x 13; F, l e a f  w h o r l  x 2 .  A, B, F 
from P. L. R e d f e a rn  & D. M. E g g e r s  14900 (FSU), and 
C, D, E f rom  D. Demaree 29910 (GH).
*Vyv.-*
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F l o w e r i n g  -  F r u i t i n g  t i m e : M o s t ly  May th ro u g h
Augus t ,  som etim es  Sep tem ber  and O c to b e r .
H a b i t a t  : F r e q u e n t  in  d r y ,  r o c k y ,  open h i l l s i d e s  and
woods; som etim es  a lo n g  l i m e s t o n e  r i d g e s  and r a r e l y  a lo n g  
c r e e k  b a n k s .
S .E .  U n i t e d  S t a t e s  sp ec im en s  examined : One h u n d red
and s i x t y - t w o  s h e e t s .
In  h i s  d e s c r i p t i o n  o f  G. a rk a n sa n u m . Gray (1883)  
r e f e r r e d  t o  "a  l i n e a r - l e a v e d  form c o l l e c t e d  a t  t h e  Hot 
S p r i n g s  o f  A rk a n sa s  by Dr.  Foreman o f  W a s h i n g t o n . ” The 
v a r i a t i o n  i n  l e a f  w i d t h  i n  t h i s  s p e c i e s  does  n o t  accompany 
c o n s i s t e n t l y  and  s p e c i f i c a l l y  o t h e r  m o r p h o l o g i c a l  c h a r a c t e r s  
o r  g e o g r a p h i c a l  d i s t r i b u t i o n s .  In  t h e  Hot S p r i n g s  a r e a  
(G a r la n d  C oun ty)  one can  s t i l l  f i n d  l i n e a r - l e a v e d  sp e c im e n s ,  
and t h e s e  a l s o  h a v e  been  found  f r e q u e n t l y  i n  Montgomery, 
Joh n son ,  and C a r r o l l  C o u n t i e s .
The p r e s e n c e  o r  a b s e n c e  o f  h a i r s  on t h e  o u t e r  
s u r f a c e  o f  t h e  c o r o l l a  l o b e s  i s  a n o t h e r  c h a r a c t e r  w hich ,  
a g a i n ,  i s  n o t  s p e c i f i c a l l y  a s s o c i a b l e  w i t h  o t h e r  c h a r a c t e r s ;  
however,  on any one  p l a n t ,  t h e  f l o w e r s  w i l l  have  e i t h e r  a l l  
g l a b r o u s  o r  a l l  p u b e s c e n t  o u t e r  c o r o l l a  l o b e s .
The l a t e r a l  n e r v e s  a r e  g e n e r a l l y  a b s e n t  o r  o b s c u r e ,  
b u t  when t h e y  a r e  p r e s e n t , t h e y  o f t e n  have  a p u b e sc e n c e  
s i m i l a r  t o  t h a t  on t h e  m idn e rv e .
T h is  s p e c i e s  r e s e m b le s  G. l a t i f o l i u m , which  h as  






As m e n t io n e d  ab ov e ,  t h e  l a t e r a l  n e r v e s  in  t h e  l e a v e s  o f  
G. a rkansanum  a r e  g e n e r a l l y  a b s e n t  o r  o b s c u r e ,  w h e re a s  t h e y  
a r e  p r e s e n t  i n  G. l a t i f o l i u m . The f r u i t s  i n  G. l a t i f o l i u m  
a r e  n o t  ro u g h e n e d  o r  p a p i l l a t e  a s  i n  G. a rk a n sa n u m . A ls o ,  
t h e  g e o g r a p h i c a l  r a n g e s  o f  t h e  two s p e c i e s  do n o t  o v e r l a p .
G a l l e d  f l o w e r s  may be  fo u n d  f r e q u e n t l y  i n  t h i s  s p e c i e s .
3. GALIUM ASPRELLUM M i c h x . , F I .  Bor .  Am. 1: 78. 1803,
Much b r a n c h e d ,  s p r e a d i n g  p e r e n n i a l ,  up t o  1 6 .5  dm t a l l  
( m o s t ly  6 . 2  -  1 3 .7  dm); s te m s  u s u a l l y  b r a n c h i n g  once  o r  t w i c e  
a t  a node ,  r e t r o r s e l y  s c a b r o u s  on t h e  a n g l e s  w i t h  h a i r s  0 . 2  
mm lo n g  o r  l e s s ;  l e a v e s  i n  w h o r l s  o f  s i x ,  m o s t ly  o b l a n c e o l a t e ,  
som etim es  e l l i p t i c a l ,  c u s p i d a t e ,  l a r g e s t  l e a v e s  m o s t l y  ( 5 . 6 )  
1 0 .2  -  1 5 .2  ( 2 4 . 8 )  mm lo n g  and ( 2 . 2 )  2 . 8  -  4 . 2  ( 5 . 4 )  mm w id e ,  
n e rv e  o n e ,  p r o m i n e n t ,  u p p e r  l e a f  s u r f a c e  g l a b r o u s  o r  w i t h  a 
few a p p r e s s e d ,  a p i c a l l y  d i r e c t e d  h a i r s  n e a r  t h e  m a r g i n s  and 
som etim es  on t h e  m id n e rv e ,  lo w e r  l e a f  s u r f a c e  r e t r o r s e l y  
s c a b r o u s  on t h e  m id n e rv e ,  o t h e r w i s e  g l a b r o u s  and l a c k i n g  
s e c r e t o r y  g l a n d s ,  m a rg in s  r e t r o r s e l y  s c a b r o u s  ( h a i r s  on b o t h  
t h e  m id n e rv e  and  m a r g in s  0 . 2  mm l o n g  o r  l e s s ) ;  i n f l o r e s c e n c e s  
p r i m a r i l y  on t h e  u p p e r  h a l f  o f  t h e  p l a n t ,  t h u s  a p p e a r i n g  
t e r m i n a l ,  t h e  a x i l l a r y  i n f l o r e s c e n c e s  fo rm in g  cymose p a n i c l e s ;  
f l o w e r s  on g l a b r o u s  p e d i c e l s ;  c o r o l l a s  f o u r - l o b e d ,  w h i t e  o r  
y e l l o w i s h ,  m i n u t e ,  l o b e s  u s u a l l y  a c u t e  ( i f  c a u d a t e  t h e  
appendage  n o t  o v e r  0 .1 6  mm l o n g ) ,  ( 0 . 6 )  0 . 8  -  1 ( 1 . 2 )  mm 
lo n g  and ( 0 . 4 )  0 . 5  -  0 . 8  ( 1 . 1 )  mm w id e ,  g l a b r o u s ;  f r u i t s  
g l a b r o u s ,  e a c h  m a tu r e  c a r p e l  m o s t l y  ( 1 . 4 )  1 . 6  -  1 . 9  ( 2 . 2 )  mm 
lo n g  and ( 0 . 9 )  1 .1  -  1 . 5  ( 1 . 8 )  mm w i d e . — F i g .  5.
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FIGURE 5
GALIUM ASPRELLUM: A, h a b i t  x 1;  B, g a l l e d  f l o w e r  x 27;
C, f l o w e r  X  22;  D, f r u i t  x 21;  E, l o w e r  l e a f  s u r f a c e ,  m a r g in ,  
and apex  x 17;  F, l e a f  w ho r l  and s te m  x 3; G, i n f l o r e s c e n c e  x 1, 
A from J .  D. Sm ith  s . n . , S e p t .  19, 1881 (US), B, C from 
E. S. S t e e l e  & M rs . S t e e l e  293 (GH), D f rom J .  M. Greenman 




Type l o c a l i t y : "Hab. i n  s e p t e n t r i o n a l i b u s  C a n a d a e . ”
Range : In  Canada from O n t a r i o  e a s t  t o  Newfoundland
and Nova S c o t i a ;  i n  t h e  U n i t e d  S t a t e s  from New E ng lan d  s o u t h  
t o  N or th  C a r o l i n a  and T e n n e s s e e ,  n o r t h  t o  I l l i n o i s ,  Iowa, 
and M in n e so ta  ( S o u t h e a s t e r n  U n i t e d  S t a t e s ,  Map 3; t h i s  
s p e c i e s  i s  known t o  o c c u r  i n  D e law are ;  however ,  no c o u n ty  
l o c a l i t i e s  c o u ld  be  d e te r m i n e d  f o r  u s e  on t h e  d i s t r i b u t i o n  map).
F lo w e r in g  -  F r u i t i n g  t im e  : R a r e l y  J u n e ,  u s u a l l y  J u l y  
t h r o u g h  S e p tem ber .
H a b i t a t  : F r e q u e n t  on b a n k s  o f  s t r e a m s ,  c r e e k s ,  and
r i v e r s ;  a l s o  i n  b o g s ,  m a r s h e s ,  swamps, meadows, w a s t e  p l a c e s ,  
s w a l e s ,  and  t h i c k e t s ;  o c c a s i o n a l  i n  a l l u v i a l  woods.
S .E .  U n i t e d  S t a t e s  sp e c im en s  e x a m in e d : One h u n d red
and n i n e t e e n  s h e e t s .
Due t o  t h e  r e t r o r s e - s c a b r o u s  c o n d i t i o n  o f  b o t h  t h e  
s tem s  and l e a v e s ,  t h i s  s p e c i e s  i s  o f t e n  found  i n  t a n g l e d  m ats  
and c l i m b i n g  on o t h e r  v e g e t a t i o n .
R a r e l y  one o r  two s h o r t ,  s t i f f  h a i r s ,  w hich  can  be  
d e t e c t e d  o n l y  u n d e r  m a g n i f i c a t i o n ,  may be  found  on t h e  f r u i t s .
T h i s  s p e c i e s  h a s  b e e n  m i s i d e n t i f i e d  a s  G. t r i f l o r u m ,
G. m o l l u g o , G. conc innum , and G. a p a r i n e . Under eac h  o f  
t h e s e  f o u r  s p e c i e s  t h e  c h a r a c t e r s  which d i f f e r e n t i a t e  them 
from G. a s p r e l l u m  a r e  d i s c u s s e d .





4.  GALIUM BOREALE L . , Sp. P I .  1: 108. 1753.
G. h y s s o p l f o l i i i t n  Hoffm. , D e u t s c h l . F I .  ed.  2 .
1: 71.  1800.
G. s e p t e n t r i o n a l e  Roem. & S c h u l t . ,  S y s t . Veg.
3: 253.  1818.
G. s t r i c t u m  T o r r . , C a t .  P I .  C i t y  N. Y. 23.  1819.
G. b o r e a l e a .  h y s s o p i f o l i u m  (H o f fm . )  DC., P r o d r .
4;  600 .  1830.
G. b o r e a l e  6. i n te rm e d iu m  DC., P r o d r .  4 :  601.  1830.
G. b o r e a l e  y . scabrum  DC., P r o d r .  4 :  601.  1830.
G. b o r e a l e  a .  ty p ic u m  Beck von Man., F I .  N ie d .  O s t e r r ,
2: 1121.  1893.
G. b o r e a l e  v a r .  l i n e a r i f o l i u m  R y d b . , Mem. N. Y. B o t .  
Gard. 1: 375. 1900.  Type:  Rydberg  1 3 4 , Pumpkin Seed
V a l l e y ,  N e b r a s k a ,  1891.
G. b o r e a l e  s s p .  s e p t e n t r i o n a l e  (R. & 8 . )  K a ra ,
J .  Fac .  S o i .  Univ.  Tokyo,  B o t .  6: 378. 1956.
G. b o r e a l e  s s p .  s e p t e n t r i o n a l e  (R. & 8 . )  I l t i s ,  
Rhodora  59:  40 .  1957.
G. b o r e a l e  f .  h y s s o p i f o l i u m  (H o f fm . )  B o i v in ,
N a t .  Canad.  93 :  433.  1966.
U p r i g h t  p e r e n n i a l ,  up t o  8 .2  dm t a l l  ( m o s t ly  
3 .8  -  6 . 3  dm); s tem s  u s u a l l y  b r a n c h i n g  once  o r  t w i c e  a t  a 
node ,  t h e  l e a f y ,  f r e q u e n t l y  s t e r i l e ,  b r a n c h e s  b e a r i n g  l e a v e s  
somewhat s m a l l e r  t h a n  on t h e  main s t e m ,  g l a b r o u s  t o  p u b e s c e n t  
on t h e  a n g l e s  and som etim es  on t h e  s i d e s  w i t h  r e t r o r s e l y
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s c a b e r u l o u s  o r  s t r a i g h t ,  s p r e a d i n g  o r  d e s c e n d i n g  h a i r s  ( t h e s e  
h a i r s  s c a r c e l y  0 . 0 5  tran lon g  i f  s c a b e r u l o u s  and up t o  0 . 5  mm 
lo n g  when s t r a i g h t ) ,  g l a b r o u s  o r  o c c a s i o n a l l y  d e n s e l y  
p u b e s c e n t  a t  t h e  n o d e s ;  l e a v e s  i n  w h o r l s  o f  f o u r ,  l i n e a r  t o  
l a n c e o l a t e ,  o b t u s e  o r  n e a r l y  a c u t e  b u t  w i t h  ro u n d ed  t i p s ,  
l a r g e s t  l e a v e s  m o s t l y  ( 1 8 . 7 )  22 -  3 9 .8  ( 5 4 . 4 )  mm lo n g  and  
( 2 . 2 )  2 . 8  -  6 . 6  ( 9 . 4 )  mm w id e ,  m id n e rv e  p r o m in e n t ,  t h e  two 
l a t e r a l  n e r v e s  p r e s e n t  b u t  u s u a l l y  l e s s  c o n s p i c u o u s l y  s o ,  
u p p e r  l e a f  s u r f a c e  u s u a l l y  g l a b r o u s  o r  som etim es  w i t h  s h o r t ,  
a p p r e s s e d ,  a p i c a l l y  d i r e c t e d  h a i r s  on t h e  m id n e rv e  o r  t h e  
s u r f a c e  r a r e l y  m i n u t e l y  s c a b r o u s ,  lo w e r  l e a f  s u r f a c e  g l a b r o u s  
o r  p u b e s c e n t  on t h e  n e r v e s  w i t h  s h o r t ,  s c a b r o u s  o r  l o n g ,  
s t r a i g h t ,  s p r e a d i n g  o r  a s c e n d i n g  h a i r s  ( t h e s e  h a i r s  up t o  
0 .4  mm l o n g  when s t r a i g h t ) ,  s e c r e t o r y  g l a n d s  s c a t t e r e d  o v e r  
t h e  l o w e r  s u r f a c e ,  m a r g in s  f r e q u e n t l y  r e v o l u t e  and p u b e s c e n t  
w i t h  m o s t l y  s t r a i g h t ,  s p r e a d i n g  o r  a s c e n d i n g  h a i r s  up t o  0 . 4  
mm lo n g  ( t h e s e  h a i r s  o f t e n  s l i g h t l y  c u r v e d  o r  so m e t im es  
s c a b r o u s  and a p i c a l l y  d i r e c t e d ) ;  i n f l o r e s c e n c e s  o f  numerous  
f l o w e r s  p r i m a r i l y  on t h e  u p p e r  t h i r d  o f  t h e  p l a n t ,  t h u s  
a p p e a r i n g  t e r m i n a l ,  t h e  a x i l l a r y  i n f l o r e s c e n c e s  fo rm in g  
cymose p a n i c l e s ;  f l o w e r s  on g l a b r o u s  p e d i c e l s ,  showy; 
c o r o l l a s  f o u r - l o b e d ,  w h i t e ,  l o b e s  s l i g h t l y  o r  b r o a d l y  
a p i c u l a t e ,  u s u a l l y  ( 1 . 1 )  1 . 3  -  1 . 6  ( 1 . 7 )  mm lo n g  and  ( 0 . 7 )
0 . 8  -  1 ( 1 . 1 )  mm w ide ,  g l a b r o u s ;  f r u i t s  g l a b r o u s ,  g l a b r a t e ,  
o r  p u b e s c e n t  w i t h  s t r a i g h t  h a i r s  up t o  0 . 3  mm lo n g  o r  w i t h  
s h o r t ,  c u r v e d  h a i r s  up t o  0 . 2  mm l o n g ,  eac h  m a tu r e  c a r p e l
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( 0 . 7 )  1 .3  -  1 . 7  ( 1 . 8 )  mm lo n g  and ( 0 . 7 )  0 . 8  -  1 .1  ( 1 . 2 )  
mm w i d e . — F i g .  6.
Type l o c a l i t y  : " H a b i t a t  i n  E uropae  b o r e a l i s  p r a t i s . "
Range : C i r c u m p o la r ;  i n  t h e  e a s t e r n  U n i t e d  S t a t e s
s o u t h  t o  V i r g i n i a ,  Kentucky and M i s s o u r i  ( S o u t h e a s t e r n  U n i t e d  
S t a t e s ,  Map 4; t h i s  s p e c i e s  i s  known t o  o c c u r  i n  K en tu ck y ;  
however ,  no c o u n ty  l o c a l i t i e s  c o u l d  be  d e te r m i n e d  f o r  u s e  on 
t h e  d i s t r i b u t i o n  m a p . ) .
F l o w e r i n g  -  F r u i t i n g  t im e  : L a t e  May th r o u g h  J u l y ,
o c c a s i o n a l l y  Augus t  and S e p tem b er .
H a b i t a t  : In  woods and a l o n g  c r e e k s  and r i v e r s ;
f r e q u e n t l y  a s s o c i a t e d  w i t h  l i m e s t o n e  and s h a l e  b l u f f s .
S .E .  U n i t e d  S t a t e s  sp e c im e n s  e x a m in e d : F o r t y - t h r e e
s h e e t s .
On one  spec im en  from V i r g i n i a ,  t h e  o u t e r  s u r f a c e  o f  
some c o r o l l a  l o b e s  was p u b e s c e n t .  E x c e p t  i n  t h i s  one  i n s t a n c e ,  
t h e  g l a b r o u s  c o r o l l a  lo b e  was c o n s t a n t .
G a l l e d  f l o w e r s  w ere  found  o n l y  on one spec im en  
from West V i r g i n i a .
The p u b e s c e n c e  o f  t h e  f r u i t  i s  p e r h a p s  t h e  most  
d i f f i c u l t  c h a r a c t e r  t o  i n t e r p r e t  i n  t h i s  h i g h l y  v a r i a b l e  
s p e c i e s .  T h r e e  v a r i e t a l  t y p e s  b a s e d  on f r u i t  p u b e s c e n c e  
a r e  r e c o g n i z e d  f r e q u e n t l y  i n  t h e  E uropean  and American 
l i t e r a t u r e .
In  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s ,  i t  i s  som e t im es  
d i f f i c u l t  t o  d i s t i n g u i s h  w i t h  c e r t a i n t y  be tw een  t h e s e  t y p e s .
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FIGURE 6
GALIUM BOREALE; A, h a b i t  x 1; B, p u b e s c e n t  f r u i t  x 
25; C, g l a b r o u s  f r u i t  x 25; D, l ow er  l e a f  s u r f a c e ,  m a rg in ,  
and apex  x 17; E, f l o w e r  x 16;  F, l e a f  w h or l  x 4 .  A, D, E, 
F from C. A. Lawson & D. D o t t s  1213 (OKL), B f rom C. E. 




For  exam ple ,  t h e r e  a p p e a r s  t o  be  some g r a d a t i o n  b e tw een  a 
g l a b r a t e  spec im en  o f  v a r .  h y s s o p i f o l i u m  and a s p a r s e l y  
p u b e s c e n t  spec im en  o f  v a r .  i n t e r m e d i u m . The same p ro b lem  
o f  i n t e r p r e t a t i o n  may o c c u r  i n  s e p a r a t i n g  some sp e c im e n s  o f  
v a r .  in te rm e d iu m  from v a r .  b o r e a l e .
Where m a t e r i a l  h a s  been  c o l l e c t e d  a b u n d a n t l y  i n  t h e  
S o u t h e a s t  i n  s t a t e s  su c h  a s  West V i r g i n i a ,  a l l  t h r e e  t y p e s  
o f  f r u i t  p u b e s c e n c e  can  be  fo u nd .  In  V i r g i n i a  p l a n t s  w i t h  
a t  l e a s t  two t y p e s  o f  f r u i t  p u b e s c e n c e  have  been  c o l l e c t e d .  
T h e re  a p p e a r s  t o  be  no d i s t i n c t  g e o g r a p h i c  r a n g e  f o r  t h e s e  
p l a n t s  h a v in g  d i f f e r i n g  f r u i t  p u b e s c e n c e  w i t h  s p o r a d i c  
o c c u r r e n c e s  o f  a l l  t h r e e .
The l a c k  o f  g e o g r a p h i c  s e p a r a t i o n ,  c o u p le d  w i t h  t h e  
g r a d a t i o n  i n  f r u i t  p u b e s c e n c e  and t h e  need  t o  examine  
European  m a t e r i a l ,  b r i n g s  a b o u t  t h e  d e c i s i o n  t o  c o n s i d e r  a t  
p r e s e n t  t h i s  t a x o n  o n l y  a t  t h e  s p e c i e s  l e v e l .
Love and Love (1954)  recommended, b a s e d  on 
chromosome numbers  and m o r p h o l o g i c a l  d i f f e r e n c e s ,  t h a t  t h e  
t e t r a p l o i d  (2n  = 4 4 ) ,  E u r a s i a t i c  t y p e  o f  G. b o r e a l e  be  
s e g r e g a t e d  from t h e  h e x a p l o i d  (2n  + 6 6 ) ,  American -  A s i a t i c  
t y p e .  W hile  chromosome c o u n t s  o f  p l a n t s  from t h e  s o u t h e a s t e r n  
U n i t e d  S t a t e s  s u p p o r t  t h e  c o u n t s  g i v e n  by Love and Love 
(2n = 6 6 ) ,  t h e r e  i s  no c o n s i s t e n t  a g re e m e n t  on m o r p h o l o g i c a l  
d i f f e r e n c e s  su c h  a s  p u b e s c e n c e  o f  t h e  n o d e s ,  w id th  o f  t h e  
c o r o l l a ,  and l e n g t h  o f  f r u i t s .  S i n c e  m o r p h o l o g i c a l  






U n i t e d  S t a t e s  t y p e  do n o t  a p p e a r  so  c l e a r - c u t ,  no taxonom ic  
s e g r e g a t i o n  i s  p r o p o s e d  a t  t h i s  t im e .
Galium b o r e a l e  i s  r a r e l y  m i s i d e n t i f i e d .  An o c c a s i o n a l  
spec im en  has  b e en  c o n f u s e d  a s  G. l a t i f o l i u m  o r  G. c i r c a e z a n s .
5. GALIUM CIRCAEZANS M i c h x . , F I .  Bor .  Am. 1: 80.  1803, 
E r e c t  p e r e n n i a l ,  up t o  5 .2  dm t a l l  ( m o s t ly  2 . 3  -
3 . 7  dm); s t e m s  s i m p l e ,  b r a n c h i n g  a t  t h e  b a s e ,  g l a b r o u s  o r  
w i t h  s p r e a d i n g  h a i r s  up t o  0 . 7  mm lo n g  on t h e  a n g l e s  a t  l e a s t  
a t  t h e  n o d e s ;  l e a v e s  i n  w h o r l s  o f  f o u r ,  o v a t e  o r  e l l i p t i c a l ,  
m i n u t e l y  o r  i n c o n s p i c u o u s l y  a cu m in a te  o r  o c c a s i o n a l l y  t h e  t i p s  
r o u n d e d ,  l a r g e s t  l e a v e s  ( 1 1 . 8 )  1 9 .6  -  3 1 .5  ( 4 4 . 4 )  mm lo n g  and 
( 2 . 6 )  9 . 6  -  1 5 .1  ( 2 3 . 2 )  mm w id e ,  n e r v e s  t h r e e ,  t h e  l a t e r a l  
n e r v e s  u s u a l l y  p r o m in e n t ,  u p p e r  l e a f  s u r f a c e  g l a b r o u s  t o  
p i l o s e ,  t h e  n e r v e s  w i t h  a s c e n d i n g  o r  s p r e a d i n g  h a i r s  up t o  
0 . 5  mm l o n g  ( t h e s e  h a i r s  som etim es  a p p r e s s e d  and p a r a l l e l  t o  
t h e  n e r v e s ) ,  lo w e r  l e a f  s u r f a c e  g l a b r o u s  t o  d e n s e l y  p i l o s e ,  
t h e  n e r v e s  g l a b r o u s  o r  w i t h  s p r e a d i n g  h a i r s  up t o  0 . 7  mm lo n g ,  
s e c r e t o r y  g l a n d s  s c a t t e r e d  o v e r  t h e  lo w e r  s u r f a c e ,  m a rg in s  
w i t h  s t i f f ,  s t r a i g h t  a s c e n d i n g  h a i r s  up t o  0 . 7  mm lo n g ;  
i n f l o r e s c e n c e  a h e l i c o i d  cyme; f l o w e r s  s e s s i l e  o r  s u b s e s s i l e ,  
each  s u b t e n d e d  by one  o r  two s m a l l  b r a c t s ,  r em o te ;  c o r o l l a s  
f o u r - l o b e d ,  l i g h t - g r e e n  t o  l i g h t - y e l l o w ,  l o b e s  a b r u p t l y  
c a u d a t e  ( t h e  ap pendage  up t o  0 .4  mm lo n g ,  o f t e n  f o l d e d  i n s i d e  
o r  b r o k e n  o f f ) ,  u s u a l l y  ( 0 . 5 )  0 . 6  -  0 . 9  ( 1 . 2 )  mm lon g  
e x c l u d i n g  t h e  app en dage  and ( 0 . 5 )  0 . 6  -  0 . 8  (1 )  mm w id e ,  
g l a b r o u s  o r  p u b e s c e n t  on t h e  o u t e r  s u r f a c e  w i t h  h a i r s  up t o
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0 .4  mm lo n g ;  f r u i t s  p u b e s c e n t  w i t h  u n c i n a t e  h a i r s  u s u a l l y  
0 .8  -  1 .2  mm l o n g ,  e ac h  m a tu re  c a r p e l  ( 1 . 6 )  1 .9  -  2 .5  ( 3 . 4 )  
mm long  and ( 1 . 2 )  1 .6  -  2 .2  (3 )  mm w i d e . — F i g .  7.
F e r n a l d  (1937)  d e s c r i b e d  what he  c o n s i d e r e d  t o  be 
two w e l l - d e f i n e d  g e o g r a p h i c  v a r i e t i e s  o f  G. c i r c a e z a n s . The 
p l a n t s  o f  t h e  s o u t h e r n  r a n g e ,  which  p r o v e d  t o  be  t h e  t y p i c a l  
v a r i e t y ,  were  c h a r a c t e r i z e d  by s m a l l  l e a v e s  which  were  
g l a b r o u s  b e n e a t h  o r  s p a r s e l y  s h o r t - h i s p i d  on t h e  n e r v e s .  
L a r g e r  l e a v e s  w i t h  t h e  n e r v e s  l o n g - h i r s u t e  b e n e a t h  d e s c r i b e d  
t h e  n o r t h e r n  v a r i e t y .  P l a n t s  w i t h  t h e  l a t t e r  c h a r a c t e r s  were  
c a l l e d  by F e r n a l d  v a r i e t y  hypomalacum.
The s o u t h e r n  ex trem e was r e p o r t e d  t o  meet t h e  
n o r t h e r n  i n  V i r g i n i a  and l o c a l l y  e l s e w h e r e .  The r a n g e  now 
g iv en  i n  F e r n a l d  (1950)  f o r  t h e  s o u t h e r n  e x t r e m e  i s  " F l a .  t o  
T e x . ,  n.  t o  Va. and l o c a l l y  t o  s .  N . E . , N . Y . , Ky. and M ich ."  
For t h e  n o r t h e r n  i t  i s  g iv e n  a s  " s .  Que. t o  Minn, and N eb . ,  
s .  t o  s .  N . E . , V a . ,  u p l a n d s  o f  N .C . ,  K y . ,  Mo. and T e x . "
The o v e r l a p  i n  r a n g e  o c c u r s ,  t h e n ,  i n  much o f  t h e  n o r t h e r n  
h a l f  o f  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .
In  e x am in in g  spec im en s  from M ary lan d ,  West V i r g i n i a ,  
V i r g i n i a ,  K en tucky ,  N o r th  C a r o l i n a ,  T e n n e s s e e ,  and A rk an sas  
m a t e r i a l  f i t t i n g  b o t h  v a r i e t i e s  was fo u n d .  M a t e r i a l  from 
Sou th  C a r o l i n a ,  F l o r i d a ,  G e o rg ia ,  Alabama, M i s s i s s i p p i ,  and 
L o u i s i a n a  m o s t l y  r e s e m b le d  t h e  t y p i c a l  v a r i e t y .  S t i l l  an 
o c c a s i o n a l  p l a n t  o f  v a r i e t y  hypomalacum c o u l d  be  found .
V a r i e t y  c i r c a e z a n s  h as  been  c o l l e c t e d  f a r  more t h a n
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FIGURE 7
GALIUM C I R C A E Z A N S :  A, habit x 1; B, flower x 18;
C, f r u i t  X  16; D, p u b e s c e n t  low er  l e a f  s u r f a c e ,  m a r g in ,  and 
apex  X  4; E, g l a b r o u s  lo w e r  l e a f  s u r f a c e ,  m a r g in ,  and apex  
X  4;  F, l e a f  w h o r l  x 1 . 5 .  A, C, F from R. M. H a r p e r  34 (US),  
B, E from C. A.  Lawson & D. D o t t s  1179 (OKL), and D from




GPLIUM CIR C A E Z A N S :  A, h a b i t  x  1 ;  B, f l o w e r  x  1 8 ;
C, f r u i t  :c 16; D, p u b e s c e n t  lo w er  l e a f  s u r f a c e ,  m a r g in ,  and 
apex  X  4;  E, g l a b r o u s  lo w e r  l e a f  s u r f a c e ,  m a r g in ,  and apex  
X  4;  F. l e a f  w hor l  x 1 . 5 .  A, C, F from R. M. H a r p e r  34 (US), 
B, E f r o ’a C. A. Lawson & D. P o t t s  1179 (OKL), and D from
H. E. I h l e s  42522 (NCU).
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v a r i e t y  hypomalacum i n  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .  The 
u s u a l  p l a n t s  o f  v a r i e t y  c i r c a e z a n s  h ave  l e a f  u n d e r s u r f a c e s  
which  a r e  s p a r s e l y  s h o r t - h i s p i d  on t h e  n e r v e s  ( F i g .  8 A) o r  
g l a b r o u s  ( F i g .  8 B) .  P l a n t s  w i t h  l e a v e s  a s  i n  F i g .  8 A a r e  
r e f e r r e d  t o  be low a s  t h e  " u s u a l  v a r i a t i o n . "  T here  a r e ,  however ,  
v a r i a t i o n s  f rom t h e  u s u a l  p l a n t s ,  and w h i l e  t h e  f o l l o w i n g  
v a r i a t i o n s  a r e  n o t  a b u n d a n t ,  t h e y  may be  found  o c c a s i o n a l l y  
i n  t h e  n o r t h e r n  h a l f  o f  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .
1) L e a f  u n d e r s u r f a c e  s h o r t - h i s p i d  on t h e  n e r v e s  b u t  
s l i g h t l y  p u b s e c e n t  on t h e  s u r f a c e  ( F i g .  8 C ) .
2)  L e a f  u n d e r s u r f a c e  s h o r t - h i s p i d  on t h e  n e r v e s  and 
p u b e s c e n t  on t h e  s u r f a c e  n e a r  t h e  a p ex  ( F i g .  8 D).
3) The u s u a l  v a r i a t i o n  and v a r i a t i o n  #1  on t h e  
same p l a n t  ( F i g .  8 A & C).
4 )  The u s u a l  v a r i a t i o n  and v a r i a t i o n  #2 on t h e  
same p l a n t  ( F i g .  8 A & D ) .
5)  L ea f  u n d e r s u r f a c e  s h o r t - h i s p i d  on t h e  n e r v e s  o r  
g l a b r o u s  on t h e  same p l a n t  ( F i g .  8 A & B).
A l l  t h e s e  v a r i a t i o n s ,  e x c e p t  f o r  p l a n t s  w i t h  
c o m p l e t e l y  g l a b r o u s  l e a v e s ,  have  a s  a common d e n o m in a to r  
l e a f  u n d e r s u r f a c e s  which  a r e  s h o r t - h i s p i d  on t h e  n e r v e s .
When e m p h a s i s  i s  p l a c e d  on t h e  l e n g t h  o f  t h e  h a i r s  on t h e  
n e r v e s  o f  t h e  lo w e r  l e a f  s u r f a c e  r a t h e r  t h a n  on t h e  p u b e s c e n c e  
o f  t h i s  s u r f a c e ,  t h e  u s u a l  v a r i a t i o n  and  t h e  v a r i a t i o n s  
m e n t io n e d  a b ov e ,  f o r  t h e  most  p a r t ,  s e g r e g a t e  g e o g r a p h i c a l l y  
from v a r i e t y  hypomalacum a s  v a r i e t y  c i r c a e z a n s .
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V a r i e t y  hypomalacum w i t h  i t s  l e a v e s  l o n g - h i r s u t e  
on t h e  n e r v e s  o f  t h e  low er  l e a f  s u r f a c e  i s  u s u a l l y  a l s o  
a p p r e s s e d  p u b e s c e n t  on t h i s  s u r f a c e  ( F i g .  8 E ) .  O c c a s i o n a l l y  
t h e  f o l l o w i n g  v a r i a t i o n s  were  found ;
1) L e a f  u n d e r s u r f a c e  l o n g - h i r s u t e  on t h e  n e r v e s  b u t  
t h e  s u r f a c e  g l a b r o u s  ( F i g .  8 F ) .
2)  L e a f  u n d e r s u r f a c e  l o n g - h i r s u t e  on t h e  n e r v e s  
w i t h  t h e  s u r f a c e  g l a b r o u s  o r  a p p r e s s e d  p u b e s c e n t  on t h e  
same p l a n t  ( F i g .  8 E & F ) .
A ga in ,  t h e  c o n s t a n t  c h a r a c t e r  i s  t h e  t y p e  o f  
p u b e s c e n c e  on t h e  n e r v e s  o f  t h e  l e a f  u n d e r s u r f a c e .
Mixed c o l l e c t i o n s  o f  b o t h  v a r i e t i e s  have  been  made 
i n  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .  T hese  c o l l e c t i o n s  a r e  
n o t  a b u n d a n t ,  however .
The h a i r s  on t h e  s tem  a n g l e s  and  n e r v e s  on b o t h  t h e  
lo w er  and  u p p e r  l e a f  s u r f a c e s  a r e  s t r a i g h t  t o  s l i g h t l y  c u r v e d .
Spec im ens  o f  t h i s  s p e c i e s  a r e  o c c a s i o n a l l y  
m i s i d e n t i f i e d  a s  G. p i l o s u m . D i f f e r e n t i a t i o n  i s  p o s s i b l e  by 
co m p ar in g ,  f o r  exam ple ,  t h e  i n f l o r e s c e n c e  t y p e s ,  l e a f  a p i c e s ,  
o r  l e a f  p u b e s c e n c e .  More f r e q u e n t l y ,  h ow ever ,  i n  a r e a s  where  
t h e i r  r a n g e s  o v e r l a p ,  G. c i r c a e z a n s  and G. l a n c e o l a t u m  a r e  
c o n f u s e d .  T h i s  c o n f u s i o n  a r i s e s  most  e a s i l y  i n  v e g e t a t i v e  
m a t e r i a l  when t h e  l e a f  u n d e r s u r f a c e  o f  G. c i r c a e z a n s  i s  
g l a b r o u s  o r  s p a r s e l y  p i l o s e  a n d / o r  s p a r s e l y  s h o r t - h i s p i d  on 
t h e  n e r v e s .  The o t h e r  v a r i a t i o n s  i n  l e a f  p u b e s c e n c e  found  
i n  G. c i r c a e z a n s  a r e  n o t  so  s i m i l a r  t o  t h o s e  found  i n
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FIGURE 8
V A R IA T IO N S  IN PUBESCENCE 
ON LOWER LEAF SURFACE
A - D Galium c i r c a e z a n s  v a r .  c i r c a e z a n s
E - F Galium c i r c a e z a n s  v a r .  hypomalacum
u_
T 'f-m iT rM .
cû
V* A V̂p̂ t*yi^'yVrV>VM Vi*»Vt<>V^^^ ^
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G. l a n c e o l a t u m . F u r t h e r  c o m p a r i s o n s  and d i f f e r e n t i a t i o n  o f  
t h e s e  two s p e c i e s  a r e  d i s c u s s e d  u nd e r  G. l a n c e o l a t u m .
KEY TO VARIETIES 
Nerves  on lo w er  l e a f  s u r f a c e  g l a b r o u s  o r  s h o r t - h i s p i d  w i t h
h a i r s  0 . 3  mm o r  l e s s  l o n g ;  low er  l e a f  s u r f a c e  u s u a l l y  
g l a b r o u s .  . . .  5a .  G. c i r c a e z a n s  v a r .  c i r c a e z a n s
N erves  on lo w er  l e a f  s u r f a c e  l o n g - h i r s u t e  w i t h  l o n g e s t  h a i r s  
more t h a n  0 . 3  mm and up t o  0 . 7  mm lo n g ;  lo w er  l e a f
s u r f a c e  u s u a l l y  a p p r e s s e d  p i l o s e ............................................
  5b .  G. c i r c a e z a n s  v a r .  hypomalacum
5 a .  G. CIRCAEZANS VAR. CIRCAEZANS
G. c i r c a e z a n s  M i c h x . , F I .  Bor.  Am. 1: 80.  1803.
G. berm udense  L . , Sp. P I .  1: 105. 1753, p ro  p a r t e . 
For  e x p l a n a t i o n  o f  t h i s  b e i n g  a nomen c o n fu su m , s e e  
Weatherby and B la k e  ( 1 9 1 6 ) .
G. b o r e a l e  s e n s u  W a l t . ,  F I .  C a r o l .  87. 1788, n o t  L.
G. b r a c h i a t u m  s e n s u  M u h l . , C a t .  ed .  1. 16.  1813,
n o t  P u r s h .
G. c i r c a e o i d e s  R. & S . , S y s t . 3: 256.  1818.
G. r o t u n d i f o l i u m  6. c i r c a e z a n s  (M ic h x . )  O. K t z e . ,
Rev. Gen. 1: 282. 1891.
G. c i r c a e z a n s  v a r .  g lab rum  B r i t t . ,  B u l l .  T o r r .  B o t .  
C l .  21: 32. 1894. Type: C. H. P e c k , n e a r  W h i t e h a l l ,  N. Y . ,
July, 1892 (NY).
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G. c i r c a e z a n s  v a r .  g l a b e l l u m  B r i t t . ,  Mem. T o r r .  B o t .  
C l .  5: 303.  1894 ( s u b s t i t u t e  name f o r  G. c i r c a e z a n s  v a r .  
g lab ru m  B r i t t . ) .  *
N e rv e s  on low er  l e a f  s u r f a c e  g l a b r o u s  o r  s h o r t - h i s p i d  
w i t h  h a i r s  0 . 3  mm o r  l e s s  l o n g ;  l o w e r  l e a f  s u r f a c e  u s u a l l y  
g l a b r o u s ,  b u t  o c c a s i o n a l l y  v a r i a b l y  p u b e s c e n t .
Type l o c a l i t y : "Hab. i n  C a r o l i n a . "
Range : M os t ly  s o u t h e a s t e r n  and c e n t r a l  e a s t e r n
U n i t e d  S t a t e s ,  w e s t  t o  M i s s o u r i ,  K a n sa s ,  Oklahoma, and 
T ex as  ( S o u t h e a s t e r n  U n i t e d  S t a t e s ,  Map 5; t h i s  v a r i e t y  i s  
known t o  o c c u r  i n  D e law are ;  how ever ,  no c o u n ty  l o c a l i t i e s  
c o u l d  be  d e t e r m i n e d  f o r  u s e  on t h e  d i s t r i b u t i o n  map).
F l o w e r i n g  -  F r u i t i n g  t i m e  : M os t ly  May t h r o u g h
A u g u s t ,  o c c a s i o n a l l y  S ep tem b er .
H a b i t a t  : F r e q u e n t  i n  r i c h ,  d e c i d u o u s  woods o r
p in e - h a r d w o o d  f o r e s t s ;  o c c a s i o n a l l y  a lo n g  c r e e k s  and  r i v e r  
b l u f f s ;  i n f r e q u e n t  i n  r o a d s i d e  d i t c h e s ,  wet meadows, and 
swamps. O f t e n  a s s o c i a t e d  w i t h  r o c k y  s o i l  o f  s a n d s t o n e ,  
s h a l e ,  o r  l i m e s t o n e .
S .E .  U n i t e d  S t a t e s  s p e c im e n s  exam ined  : F i v e
h u n d r e d  and e i g h t y - s e v e n  s h e e t s .
5 b .  G.  CIRCAEZANS VAR. HYPOMALACUM F e r n . ,  Rhodora  
39; 450.  1937.
N e rv e s  on low er  l e a f  s u r f a c e  l o n g - h i r s u t e  w i t h  h a i r s  
more t h a n  0 . 3  mm and up t o  0 . 7  mm lo n g ;  lo w e r  l e a f  s u r f a c e  
u s u a l l y  a p p r e s s e d  p i l o s e ,  b u t  o c c a s i o n a l l y  g l a b r o u s .
00M
MAP 5
•  GALIUM CIRCA EZA N S VAR. CIRCA EZA N S 
o GALIUM CIRCA EZA N S VAR. HYPOMALACUM
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Type : F,. E. McDonald, open d ry  woods, P e o r i a ,
I l l i n o i s ,  J u l y ,  1903 (GH).
Range : Quebec,  m o s t ly  n o r t h e a s t e r n  and c e n t r a l
e a s t e r n  U n i t e d  S t a t e s ,  w e s t  t o  M in n e s o t a ,  N e b ra s k a ,  Oklahoma, 
and T ex as  ( S o u t h e a s t e r n  U n i t e d  S t a t e s ,  Map 5; t h i s  v a r i e t y  
i s  a l s o  known t o  o c c u r  i n  D e law are ;  how ever ,  no c o u n ty  
l o c a l i t i e s  c o u l d  be  d e te r m i n e d  f o r  u s e  on t h e  d i s t r i b u t i o n  map)
F l o w e r i n g  -  F r u i t i n g  t im e  : M o s t ly  May t h r o u g h
A u g u s t ,  r a r e l y  A p r i l ,  o c c a s i o n a l l y  S e p tem ber .
H a b i t a t  : S i m i l a r  t o  t h a t  o f  v a r i e t y  c i r c a e z a n s .
5 .E .  U n i t e d  S t a t e s  sp e c im en s  e x a m in e d : Two h u n d red
and e i g h t y - e i g h t  s h e e t s .
6 .  GALIUM CONCINNUM T o r r .  & G ray ,  F I .  N. Am.
2: 23. 1841.
E r e c t  o r  a s c e n d i n g ,  much b r a n c h e d  p e r e n n i a l ,  up t o  
4 . 6  dm t a l l  ( m o s t l y  2 . 4  -  3 .8  dm); s t e m s  commonly b r a n c h i n g  
once  a t  a  no d e ,  n e a r l y  g l a b r o u s  o r  s p a r s e l y  r e t r o r s e - s c a b r o u s  
on t h e  a n g l e s  ( t h e s e  h a i r s  m in u te ,  0 . 1  mm o r  l e s s  l o n g ) ;  
l e a v e s  i n  w h o r l s  o f  s i x  o r  o c c a s i o n a l l y  r e d u c e d  t o  f o u r  i n  
t h e  u p p e r  b r a n c h e s ,  l i n e a r  t o  n a r r o w ly  o b lo n g ,  e l l i p t i c a l ,  
o r  o b l a n c e o l a t e ,  c u s p i d a t e ,  l a r g e s t  l e a v e s  m o s t ly  ( 7 . 8 )
1 1 .3  -  1 5 .9  ( 2 1 )  mm l o n g  and (1 )  1 . 6  -  2 . 4  ( 3 . 4 )  mm w id e ,  
n e r v e  o n e ,  p r o m i n e n t ,  l e a f  s u r f a c e s  g l a b r o u s  o r  r a r e l y  w i t h  
an o c c a s i o n a l  h a i r  on t h e  m id n e rv e ,  s e c r e t o r y  g l a n d s  a b s e n t  
on t h e  lo w e r  s u r f a c e ,  m a r g in s  som e t im es  r e v o l u t e ,  g l a b r o u s  
o r  a n t r o r s e l y  s c a b r o u s  ( t h e s e  h a i r s  0 . 1  mm o r  l e s s  lo n g  and
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o c c a s i o n a l l y  r e t r o r s e l y  s c a b r o u s  n e a r  t h e  b a s e  o f  t h e  l e a f ) ;  
i n f l o r e s c e n c e  a compound cyme, two o r  t h r e e  t im e s  b r a n c h e d ,  
m o s t ly  t e r m i n a l ,  some l a t e r a l ;  f l o w e r s  on g l a b r o u s  p e d i c e l s ;  
c o r o l l a s  m in u t e ,  f o u r - l o b e d ,  w h i t e ,  l o b e s  a c u t e  o r  c a u d a t e  
( t h e  app endage  up t o  0 .2  mm l o n g ) ,  u s u a l l y  ( 0 . 6 )  0 . 7  -  1 ( 1 . 2 )  
mm lon g  and ( 0 . 5 )  0 . 6  -  0 . 8  (1 )  mm w id e ,  g l a b r o u s ;  f r u i t s  
g l a b r o u s ,  e a c h  m a tu re  c a r p e l  m o s t ly  ( 1 . 2 )  1 .6  -  2 . 3  ( 2 . 4 )  
mm lo n g  and ( 0 . 8 )  1 .2  -  1 .8  (2 )  mm w i d e .— F i g .  9 .
Type : "Dry open woods and h i l l - s i d e s ,  M ich igan ,
ab undan t  n e a r  Ann A rbor!  B lue  L ic k ,  K en tucky ,  Dr.  S h o r t ! "
Range : P e n n s y l v a n i a  s o u t h  t o  Ken tucky ,  w e s t  t o
A rk a n sa s ,  Oklahoma, K ansas ,  and M i s s o u r i ,  and n o r t h  t o  
M in n eso ta  ( S o u t h e a s t e r n  U n i t e d  S t a t e s ,  Map 6 ) .
F lo w e r in g  -  F r u i t i n g  t i m e : L a t e  May t h r o u g h  A u g u s t ,
som etim es  S ep tem b er .
H a b i t a t  : F r e q u e n t  in  d e c id u o u s  and p i n e  woods,
a lo n g  c r e e k  b a n k s ,  and o c c a s i o n a l l y  a lo n g  open r o a d s i d e s .
O f ten  a s s o c i a t e d  w i t h  s h a l e ,  l i m e s t o n e ,  and s a n d s t o n e .
S .E .  U n i t e d  S t a t e s  sp e c im en s  e x a m in e d : One h u n d re d
and f i f t y - e i g h t  s h e e t s .
T h e re  i s  a  t e n d e n c y  f o r  t h e  m a r g in s  on t h e  lo w er  
p a r t  o f  t h e  l e a f  t o  be  l e s s  s c a b r o u s  t h a n  t h o s e  on t h e  u p p e r  
p a r t  o f  t h e  l e a f .
The c o r o l l a  l o b e s  were  o r i g i n a l l y  d e s c r i b e d  as  
" w h i t e "  ( T o r r e y  and Gray, 1841) and a r e  a l s o  s t a t e d  t o  be  
w h i t e  on many l a b e l s ;  however ,  no f l o w e r i n g  m a t e r i a l  was 
examined i n  t h i s  s t u d y .
FIGURE 9
GALIUM CONCINNUM; A, h a b i t  x 1; B, g a l l e d  f l o w e r  
X 18; C, f l o w e r  x 18; D, f r u i t  x 17; E, u p p e r  l e a f  s u r f a c e ,  
m a rg in ,  and apex  x 17; F, l e a f  w h o r l  x 4. A, E, F from 
0. W. Gupton 4045 (NCU), B, C f rom F. W. Hunnewell  5337 (GH), 
and D f rom Vto. M. Canby s . n . , Aug. 1858 (NY).
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Galium concinnum r e s e m b le s  G. m oHugo i n  t h e  
v e g e t a t i v e  s t a t e .  A com p a r iso n  o f  t h e s e  two s p e c i e s  i s  
p r e s e n t e d  u n d e r  G. m o l l u g o . S i m i l a r i t y  may a l s o  be  seen  
b e tw een  G. concinnum and f o u r  o t h e r  s p e c i e s :  G. t i n c t o r i u m ,
G. o b tu su m , G. a s p r e l l u m , and G. p a r i s i e n s e . The o b t u s e  
l e a f  a p i c e s  o f  G. t i n c t o r i u m  and G. ob tusum  may be  u se d  t o  
d i s t i n g u i s h  them from G. concinnum w i t h  c u s p i d a t e  l e a f  a p i c e s .  
The l e a v e s  i n  G, concinnum a r e  u s u a l l y  l o n g e r  and w id e r  t h a n  
i n  G. p a r i s i e n s e . G la b ro u s  f r u i t s  a r e  fo u nd  i n  G. c o n c inn u m , 
w h i l e  G. p a r i s i e n s e  h a s  m u r i c u l a t e  o r  u n c i n a t e  f r u i t s .  The 
l e a f  m a r g in s  i n  G. a s p r e l l u m a r e  r e t r o r s e - s c a b r o u s  t h r o u g h o u t ,  
w h i l e  t h o s e  i n  G. concinnum a r e  u s u a l l y  a n t r o r s e l y  s c a b r o u s  
w i t h  o n l y  o c c a s i o n a l  r e t r o r s e - s c a b r o u s  h a i r s  n e a r  t h e  b a s e  
o f  t h e  l e a f .
T h e re  was one spec im en  s t a t e d  t o  have  b e en  c o l l e c t e d  
i n  S o u th  C a r o l i n a ,  b u t  t h i s  i s  d o u b t l e s s  a m i s t a k e n  l o c a l i t y .  
The s t a t e  " M i s s o u r i "  h a s  been  l i n e d  t h r o u g h  on t h e  l a b e l  and 
r e p l a c e d  by " S o u th  C a r o l i n a "  even  th o u g h  t h e  c o l l e c t o r ,
Rev. John  D a v i s ,  i s  known t o  have  been  l i v i n g  i n  M i s s o u r i  t h e  
y e a r  t h i s  sp ec im en  was c o l l e c t e d .  A l th o u g h  I can  f i n d  no 
c e r t a i n  p r o o f  t h a t  t h e  spec im en  was c o l l e c t e d  i n  M is s o u r i  
r a t h e r  t h a n  S o u th  C a r o l i n a ,  t h e  known r a n g e  o f  t h e  s p e c i e s  
i n d i c a t e s  M i s s o u r i  t o  be  a much more l i k e l y  l o c a l i t y  t h a n  t h e  
d i s j u n c t  one c r e a t e d  i f  Sou th  C a r o l i n a  w ere  c o r r e c t .
G a l l e d  f l o w e r s  a r e  found  f r e q u e n t l y  i n  t h i s  s p e c i e s .





7 .  GALIUM H ISP ID U L U M  M i c h x . , F I .  Bor .  Am. 1 :  7 9 .  1 8 0 3 .
V a l a n t i a  h y p o c a r p i a  L . , S y s t .  ed. 10. 2: 1307.  1759, 
e x c l .  B ro w n e 's  Jam aican  p l a n t .
R ub ia  p e r e g r i n a  s e n s u  W a l t . ,  F I .  Car .  86.  1788, n o t  L.
Rubla  b rownei  M ich x . ,  F I .  Bor .  Am. 1: 81.  1803, 
e x c l .  B ro w n e 's  J am aican  p l a n t .
G. h i sp id u m  P u r s h ,  F I .  Am. S e p t .  1: 104. 1814,
? e r r o r  f o r  G. h i s p i d u lu m  Michx.
R ubia  w a l t e r i  D C ., P r o d r .  4:  590. 1830.
G. p e r e g r i n a  ( s e n s u  W a l t . )  B. S. P . ,  P r e l .  C a t .
N. Y. 24. 1888.
B a t a p r i n e  h i s p i d u l a  (M ic h x . )  N i e w l . ,  Am. M id i .  N a t .
1; 264.  1910.
G. c a r o l i n i a n u m  F. G. D i e t r . , V o l l s t .  L e x i c .  G a r tn .  
u .  B o t . N a c h t r .  3: 429.  1817.
A scend ing  t o  d i f f u s e ,  s t o l o n i f e r o u s  p e r e n n i a l ,  up t o  
7 dm t a l l  ( m o s t ly  1 .6  -  3 . 9  dm); s tem s  b r a n c h i n g  n e a r  t h e  
b a s e  and commonly o n c e ,  som etim es  t w i c e ,  a t  t h e  lo w e r  n od es ,  
g l a b r o u s  t o  d e n s e l y  p u b e s c e n t  on t h e  a n g l e s  and s i d e  w i t h  
s t i f f ,  s p r e a d i n g  s t r a i g h t ,  d e s c e n d i n g ,  o r  r e t r o r s e l y  c u rv e d  
h a i r s  m o s t ly  0 . 2  -  0 . 4  mm lo n g ;  l e a v e s  in  w h o r l s  o f  f o u r ,  
m o s t ly  e l l i p t i c a l  b u t  v a r y i n g  from o v a t e  t o  o b lo n g  t o  
o c c a s i o n a l l y  o b l a n c e o l a t e ,  a c u m in a te ,  l a r g e s t  l e a v e s  m o s t ly  
(6 )  8 . 3  -  1 3 .2  ( 2 0 . 4 )  mm lo n g  and ( 2 . 1 )  3 .5  -  5 . 3  ( 7 . 6 )  mm 
w id e ,  n e r v e  one ,  p r o m in e n t ,  l a t e r a l  n e r v e s  r a r e l y  v i s i b l e ,  
u p p e r  l e a f  s u r f a c e  m u r i c u l a t e ,  g l a b r o u s  o r  w i t h  s t i f f .
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v e r t i c a l  o r  s l i g h t l y  c u rv e d ,  a s c e n d i n g  h a i r s ,  lo w er  l e a f  
s u r f a c e  g l a b r o u s  o r  w i t h  s t i f f ,  v e r t i c a l  and v a r i o u s l y  
d i v e r g e n t ,  o f t e n  c u rv e d ,  h a i r s  ( h a i r s  on b o th  s u r f a c e s  0 .1 4  -  
0 .4  mm l o n g ) ,  s e c r e t o r y  g l a n d s  s c a t t e r e d  o v e r  t h e  low er  
s u r f a c e ,  m a rg in s  som etim es r e v o l u t e ,  g l a b r o u s  t o  d e n s e l y  
h i s p i d  w i t h  h a i r s  0 . 2  -  0 . 4  mm l o n g ;  i n f l o r e s c e n c e  a s im p le  
d i c h a s iu m ;  f l o w e r s  p e d i c e l l a t e ,  b o r n e  2 -  3 a t  t h e  en d s  o f  
a x i l l a r y ,  naked  p e d u n c l e s ,  one f l o w e r  o f t e n  s u b t e n d e d  by a 
s m a l l  b r a c t ,  p e d i c e l s  g l a b r a t e  o r  w i t h  p u b e sc e n c e  s i m i l a r  t o  
t h a t  o f  t h e  s t e m s ;  c o r o l l a s  f o u r - l o b e d ,  y e l l o w - g r e e n  t o  l i g h t  
y e l l o w ,  l o b e s  c a u d a t e  ( t h e  appendage  up t o  0 .4  mm l o n g ,  o f t e n  
b ro k e n  o f f ) ,  u s u a l l y  ( 0 . 6 )  0 . 8  -  1 .2  ( 1 . 6 )  mm lo n g  e x c l u d i n g  
t h e  appendage  and  ( 0 . 6 )  0 . 7  -  1 ( 1 . 6 )  mm w ide ,  g l a b r o u s  t o  
d e n s e l y  h i s p i d  on t h e  o u t e r  s u r f a c e  w i t h  h a i r s  se ldom  o v e r  
0 .2 5  mm l o n g ;  f r u i t  a p u r p l i s h - b l a c k ,  g l a b r a t e  b e r r y  w i t h  
s c a t t e r e d ,  a p p r e s s e d  h a i r s  se ldom  o v e r  0 . 3  mm lo n g ,  eac h  
m a tu re  c a r p e l  ( 2 )  2 . 5  -  3 .3  (4 )  mm lo n g  and ( 1 . 6 )  1 .9  -  2 . 6  
( 3 . 2 )  mm w i d e . — F i g .  10.
Type l o c a l i t y  : "Hab . i n  C a r o l i n a  i n f e r i o r e . "
Range : New J e r s e y  s o u t h  t o  F l o r i d a  and w e s t  t o
L o u i s i a n a  ( S o u t h e a s t e r n  U n i t e d  S t a t e s ,  Map 7 ) .
F lo w e r in g  -  F r u i t i n g  t im e  : A p r i l  t o  December;  some
f r u i t s  have  been  found  t o  p e r s i s t  on t h e  p l a n t s  a s  l a t e  as  
March o f  t h e  y e a r  a f t e r  f l o w e r i n g .  In  t h e  more s o u t h e r n  
s t a t e s ,  t h e  p l a n t s  a p p e a r  t o  be  p r a c t i c a l l y  e v e r g r e e n .
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FIGURE 10
GALIUM H I S P I D U L U M :  A, h a b i t  show ing  two g row th  fo rm s
X 1; B, l e a f  m arg in  and apex  x 50;  C, s l i g h t l y  p u b e s c e n t  
u p p e r  l e a f  s u r f a c e  and g l a b r o u s  s te m  x 5; D, d e n s e l y  p u b e s c e n t  
u p p e r  l e a f  s u r f a c e  and s tem  x 5; E, f r u i t  x 5; F, f l o w e r  x 19. 
A, B, C f rom  C. A. Lawson & D. P o t t s  1116 (OKL), and D , E , F 




H a b i t a t :  Sandy, o f t e n  d r y ,  s o i l  o f  p i n e  and oak
!
woods, d u n e s ,  b e a c h e s ,  m a r i t i m e  f o r e s t s ,  c o a s t a l  i s l a n d s ,  
m a r s h e s ,  wooded r i v e r  b l u f f s ,  and  d i s t u r b e d  o r  v a c a n t  l o t s .
S .E .  U n i t e d  S t a t e s  sp e c im e n s  e x am in e d : F i v e  h u n d red
and n i n e t y - f i v e  s h e e t s .
The e a r l i e s t  s p e c i f i c  e p i t h e t  f o r  t h i s  s p e c i e s  i s  
h y p o c a r p i a  L. which  i n c l u d e d  more t h a n  one s p e c i e s  when 
d e s c r i b e d .  S i n c e  t h i s  name i s  c o n f u s e d  and c l e a r l y  r e f e r s  
t o  more t h a n  one s p e c i e s ,  I am c o n t i n u i n g  t o  u s e  t h e  l a t e r  
name, G. h i s p i d u l u m  M i c h x . , f o r  w hich  t h e  a p p l i c a t i o n  
seems c l e a r .
T h ro ug h ou t  t h e  r a n g e  o f  t h i s  s p e c i e s ,  t h e  p u b e s c e n c e  
i s  h i g h l y  v a r i a b l e .  G l a b r a t e  sp e c im e n s  t o  d e n s e l y  h i s p i d  
o nes  w i t h  e v e r y  i n t e r m e d i a t e  can b e  found  i n  each  s t a t e  
where  G. h i s p i d u l u m  o c c u r s  i n  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .
T h e re  a r e  e s s e n t i a l l y  two g row th  forms which  o c c u r  
i n  t h i s  s p e c i e s .  One h a s  e xpanded  i n t e r n o d e s  and  r a t h e r  
l a r g e  l e a v e s  on d e f i n i t e  main s t e m s .  The o t h e r  h a s  s h o r t e n e d  
i n t e r n o d e s ,  s m a l l  l e a v e s ,  and no d e f i n i t e  main s te m .  T h ere  
i s  a  g e n e r a l  t e n d e n c y  f o r  t h e  p l a n t s  w i t h  expanded  i n t e r n o d e s  
t o  be  g l a b r a t e  o r  o n ly  m o d e r a t e l y  p u b e s c e n t  and f o r  t h e  p l a n t s  
w i t h  s h o r t e n e d  i n t e r n o d e s  t o  be  d e n s e l y  h i s p i d ;  how ever ,  b o t h  
forms can  be  fo u nd  i n  s i n g l e  p o p u l a t i o n s  as  r e v e a l e d  i n  t h e  
p o p u l a t i o n a l  s t u d i e s  i n  t h e  summer o f  1973.
In  e a r l y  v e g e t a t i v e  c o n d i t i o n  g l a b r a t e  sp e c im e n s  
w i t h  e xpanded  i n t e r n o d e s  and g l a b r a t e  ones  o f  G. p i lo s u m
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a r e  d i f f i c u l t  t o  d i f f e r e n t i a t e .  In  a r e a s  where  t h e s e  s p e c i e s  
a r e  found  g rowing  t o g e t h e r ,  c o l l e c t i o n s  may c o n t a i n  mixed 
v e g e t a t i v e  m a t e r i a l .  The most h e l p f u l  c h a r a c t e r  i n  
d i s t i n g u i s h i n g  t h e s e  two s p e c i e s  i s  t h e  l e a f  apex .  In  
G. h i s p i d u lu m  t h e  apex  i s  a c u m in a te ,  w h i l e  i n  G. p i lo s u m  i t  
i s  m o s t ly  m u c r o n u l a t e .
One sp e c im e n ,  J .  A. Duke 0205 (NCU) from Sou th  
C a r o l i n a  h a s  a l l  t h e  c h a r a c t e r s  o f  G. h i s p i d u l u m  e x c e p t  one .  
The f r u i t s  a r e  d e n s e l y  c o v e r e d  w i t h  u n c i n a t e  h a i r s  -  a 
c h a r a c t e r i s t i c  u n l i k e  t h e  t y p i c a l  g l a b r a t e  f r u i t  h a v in g  o n l y  
a few s c a t t e r e d ,  a p p r e s s e d  h a i r s .
8. GALIUM LANCEOLATUM T o r r . , F I .  N. & Mid. U. S.
168. 1824.
G. c i r c a e z a n s  v a r .  ? l a n c e o l a t u m  T o r r . ,  C a t .  P I .
C i t y  N. Y. 23. 1819 ( nomen p r o v i s i o r u m ) .
G. t o r r e y i  B i g e l . ,  F I .  H o s t .  ed .  2 .  56. 1824.
G. r o t u n d i f o l i u m  e. l a n c e o l a t u m  ( T o r r . )  0 .  K tze .
Rev. Gen. 1: 283. 1891.
E r e c t  p e r e n n i a l ,  up t o  7 dm t a l l  ( m o s t l y  3 .1  -  4 . 9  
dm); s tem s  s i m p l e ,  b r a n c h i n g  a t  t h e  b a s e ,  m o s t ly  g l a b r o u s  o r  
w i t h  a few s t r a i g h t ,  s p r e a d i n g  h a i r s  up t o  0 . 3  mm long  
s c a t t e r e d  on t h e  a n g l e s  and s i d e s  o r  a t  t h e  n od e s ;  l e a v e s  i n  
w h o r l s  o f  f o u r ,  l a n c e o l a t e  above and e l l i p t i c a l  on t h e  low er  
p o r t i o n  o f  t h e  s tem ,  n a r ro w in g  t o  a ro u n d ed  o r  o b t u s e  t i p ,  
l a r g e s t  l e a v e s  ( 3 5 . 2 )  4 2 .6  -  5 5 .3  ( 6 3 . 2 )  mm lo n g  and ( 1 0 . 6 )  
1 2 .7  -  1 7 .8  (2 6 )  mm w ide ,  m idne rve  p r o m in e n t ,  t h e  l a t e r a l
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n e r v e s  p r e s e n t  b u t  u s a l l y  l e s s  c o n s p i c u o u s l y  s o ,  u p p e r  l e a f  
s u r f a c e  a p p e a r i n g  g l a b r o u s  b u t  w i t h  a few s t i f f ,  s t r a i g h t ,  
s p r e a d i n g  o r  a s c e n d i n g  h a i r s  up t o  0 . 2  mm lo n g  on t h e  v e i n s  
( t h e s e  h a i r s  som etim es  a p p r e s s e d  and p a r a l l e l  t o  t h e  v e i n s )  
o r  r a r e l y  a l s o  w i t h  a  few a p p r e s s e d ,  a p i c a l l y  d i r e c t e d  h a i r s  
s c a t t e r e d  o v e r  t h e  s u r f a c e ,  low er  l e a f  s u r f a c e  g l a b r o u s  o r  
w i t h  p u b e s c e n c e  a s  on t h e  u p p e r  s u r f a c e  e x c e p t  t h e  h a i r s  up 
t o  0 .4  mm lo n g  and n o t  a p p r e s s e d  and p a r a l l e l  t o  t h e  v e i n s ,  
s e c r e t o r y  g l a n d s  s c a t t e r e d  o v e r  t h e  lo w e r  s u r f a c e ,  m a rg in s  
w i t h  s t i f f ,  s t r a i g h t ,  a s c e n d i n g  h a i r s  up t o  0 . 5  mm l o n g ;  
i n f l o r e s c e n c e  a  h e l i c o i d  cyme; f l o w e r s  s e s s i l e  o r  s u b s e s s i l e ,  
each  s u b t e n d e d  by one o r  two s m a l l  b r a c t s ,  r e m o te ;  c o r o l l a s  
f o u r - l o b e d ,  p u r p l e  when d r y ,  l o b e s  s l i g h t l y  o r  n a r r o w ly  
c a u d a te  ( t h e  ap pendage  up t o  0 . 6  mm l o n g ) ,  u s u a l l y  ( 0 . 9 )
1 .2  -  1 .5  ( 1 . 6 )  mm lo n g  e x c l u d i n g  t h e  ap p en d a g e  and ( 0 . 8 )
0 .9  -  1 .2  ( 1 . 3 )  mm w id e ,  g l a b r o u s ;  f r u i t s  p u b e s c e n t  w i t h  
u n c i n a t e  h a i r s  up t o  1 mm lo n g ,  e ach  m a t u r e  c a r p e l  ( 1 . 7 )
2 .1  -  2 . 7  ( 2 . 8 )  mm l o n g  and ( 1 . 2 )  1 .6  -  2 . 4  ( 2 . 8 )  mm 
w i d e .— F i g .  11.
Type l o c a l i t y  : " I n  s t o n y  woods, B l o o m i n g d a l e , & c . ,
New-York. L i t c h f i e l d ,  C o n n e c t i c u t .  B r a c e . W i l l i a m s t o w n , 
M a s s a c h u s e t t s .  Dewey."
Range : Quebec and O n t a r i o  t o  M in n e s o t a ,  s o u t h  t o
T e n n e s se e  and N o r th  C a r o l i n a  ( S o u t h e a s t e r n  U n i t e d  S t a t e s ,
Map 8; t h i s  s p e c i e s  i s  known t o  o c c u r  i n  D e law are  and 
Kentucky;  however ,  no c o u n ty  l o c a l i t i e s  c o u l d  be  d e t e r m i n e d  
f o r  u s e  on t h e  d i s t r i b u t i o n  map).
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FIGURE 11
GALIUM LANCEOLATUM! A, habit showing leaves from 
upper and lower portions of the stem x 1; B, flower x 14;
C, fruit X  12; D, lower leaf surface, margin, and apex x 2;
E, l e a f  w ho r l  x 1. A f rom E. B a l t e r s  1834 (LONG) f o r  u p p e r  
p o r t i o n  o f  s te m  and J .  M. Greenman 311 (GH) f o r  low er  p o r t i o n  
o f  s t e m ,  B f rom H. E. A h le s  43630 (NCU), C, E from J .  M. 
Greenman 311 (GH), and D from E. B a l t e r s  1834 (LONG).
mki
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F lo w e r in g  -  F r u i t i n g  t im e  : May th r o u g h  A ugus t ,
o c c a s i o n a l l y  Sep tem b er ,  r a r e l y  O c to b e r .
H a b i t a t  : F r e q u e n t  i n  w o od lan d s ,  on h i l l s i d e s ,  and on
m ou n ta in  s l o p e s  i n  r i c h ,  r o c k y ,  o r  m es ic  a r e a s ;  som etim es  
a s s o c i a t e d  w i t h  s h a l e s  and l i m e s t o n e s .
S .E .  U n i t e d  S t a t e s  sp e c im en s  e x a m in e d : E i g h t y - s i x
s h e e t s .
T h i s  s p e c i e s  i n  t h e  immature  s t a g e s  i s  f r e q u e n t l y  
m i s i d e n t i f i e d  and c o n f u s e d  w i t h  G. l a t i f o l i u m  and 
G. c i r c a e z a n s .
On t h e  u p p e r  p o r t i o n  o f  t h e  s t e m s ,  t h e  l e a v e s  i n  b o th  
G. l a t i f o l i u m  and G. l a n c e o l a t u m  a r e  l a n c e o l a t e ;  however ,  
i n  G. l a n c e o l a t u m  t h e  l e a v e s  on t h e  low e r  p o r t i o n  o f  t h e  
s te m s  a r e  e l l i p t i c a l .  A l so ,  t h e r e  i s  a s l i g h t ,  b u t  n o t  
a lw ays  e a s i l y  d i s c e r n i b l e ,  d i f f e r e n c e  i n  l e a f  a p i c e s  i n  
t h e s e  two s p e c i e s .  Once t h e  p l a n t s  have  r e a c h e d  young 
f l o w e r i n g  s t a g e ,  m in u te  h a i r s  a r e  n o t i c e a b l e  a lo n g  t h e  o u t e r  
edge o f  e ac h  c a r p e l  o f  G. l a n c e o l a t u m . The h a i r s  a t  t h i s  
s t a g e  a r e  t i g h t l y  a p p r e s s e d  and a r e  s l i g h t l y  y e l lo w  i n  c o l o r .  
The young f r u i t s  o f  G. l a t i f o l i u m  a p p e a r  l i g h t  g r e e n  and 
g l a b r o u s .  As t h e  p l a n t s  m a tu r e ,  d i f f e r e n t i a t i o n  i s  p o s s i b l e  
by examing t h e  i n f l o r e s c e n c e  t y p e s .  A h e l i c o i d  cyme 
c h a r a c t e r i z e s  G. l a n c e o l a t u m , w h i l e  a compound d i c h a s iu m  t y p e  
i n f l o r e s c e n c e  i s  found  i n  G. l a t i f o l i u m . A ls o ,  t h e  b r a n c h e s  
o f  t h e  i n f l o r e s c e n c e  i n  G. l a n c e o l a t u m  u s u a l l y  have  a few 
s c a t t e r e d  h a i r s ,  w h e rea s  t h e  p e d u n c l e s  i n  G. l a t i f o l i u m  






As s t a t e d  above ,  t h e  l e a f  sh a p e  o f  G. l a n c e o l a t u m  i s  
l a n c e o l a t e  on t h e  u p p e r  p o r t i o n  o f  t h e  s tem .  In  G. c i r c a e z a n s  
t h e  l e a v e s  a r e  e l l i p t i c a l  t h r o u g h o u t .  The h e l i c o i d  
i n f l o r e s c e n c e  and p u b e s c e n t  f r u i t s  a r e  a l i k e  i n  t h e s e  two 
s p e c i e s ;  however ,  t h e  f l o w e r s  o f  G. c i r c a e z a n s  a r e  u s u a l l y  
p u b e s c e n t  on t h e  o u t e r  s u r f a c e  o f  t h e  c o r o l l a  l o b e s ,  w h i l e  
t h e y  a r e  g l a b r o u s  i n  G. l a n c e o l a t u m . In  G. c i r c a e z a n s  t h e  
f l o w e r  c o l o r  i s  l i g h t  g r e e n  o r  l i g h t  y e l l o w .  No l i v e  
f l o w e r i n g  m a t e r i a l  o f  G. l a n c e o l a t u m  was examined i n  t h i s  
s t u d y ,  b u t  t h e  f l o w e r s  a r e  r e p o r t e d  t o  be  y e l l o w i s h ,  t u r n i n g  
d u l l  p u r p l e  ( F e r n a l d ,  1 95 0 ) .  The p u r p l e  c o l o r  i s  r e t a i n e d  
i n  p r e s s e d ,  d r i e d  m a t e r i a l .
I t  i s  known t h a t  t h e  s e c o n d  p a r t  (which  i n c l u d e s  
page  168) o f  T o r r e y ' s  (1824)  A F l o r a  o f  t h e  N o r t h e r n  and 
M iddle  S e c t i o n s  o f  t h e  U n i t e d  S t a t e s  was p u b l i s h e d  i n  
F e b r u a r y ,  1824. B i g e l o w ' s  (1824)  s e c o n d  e d i t i o n  o f  F l o r u l a  
B o s t o n i e n s i s  was a l s o  p u b l i s h e d  i n  t h i s  same y e a r ,  b u t  t h e  
e x a c t  d a t e  o f  p u b l i c a t i o n  h a s  n o t  b e en  d e t e r m i n e d .  For  
B i g e l o w ' s  G. t o r r e y i  t o  be  an o l d e r  s p e c i f i c  e p i t h e t  t h a n  
T o r r e y ' s  G. l a n c e o l a t u m . t h e  d a t e  o f  p u b l i c a t i o n  would have  
t o  p r e c e d e  F e b r u a r y ,  1824.
G a l l e d  f l o w e r s  a r e  fou n d  f r e q u e n t l y  in  
t h i s  s p e c i e s .
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9 .  GALIUM LATIFOLIUM M ic h x . ,  F I .  Bor .  Am. 1: 79.  1803.
G. l a t i f o l i u m  v a r .  h i s p id u m  S m a l l ,  Mem. T o r r .  B o t .
C l .  4:  126.  1894.
G. l a t i f o l i u m  v a r .  h i s p i d i f o l i u m  S m a l l ,  Mem. T o r r .
B o t .  C l .  5: 303. 1894 ( s u p e r f l u o u s  name b a s e d  on v a r .  
h i sp id u m  S m a l l ) .
E r e c t  p e r e n n i a l ,  up t o  6 dm t a l l  ( m o s t ly  3 - 4 . 5  dm); 
s t e m s  s i m p l e ,  b r a n c h i n g  a t  t h e  b a s e ,  m o s t ly  g l a b r o u s  o r  
g l a b r a t e  w i t h  a  few s t r a i g h t ,  s p r e a d i n g  h a i r s  up t o  0 . 3  mm 
lo n g  s c a t t e r e d  on t h e  a n g l e s  e s p e c i a l l y  n e a r  t h e  n o d e s ,  
r a r e l y  d e n s e l y  p u b e s c e n t  on t h e  a n g l e s  and s i d e s ;  l e a v e s  in  
w h o r l s  o f  f o u r ,  l a n c e o l a t e ,  commonly b r o a d l y  s o ,  a c u t e  b u t  
w i t h  ro u n ded  t i p s ,  l a r g e s t  l e a v e s  ( 2 1 . 2 )  33 -  4 6 . 5  ( 5 5 . 6 )  mm 
l o n g  and ( 7 . 2 )  1 0 .8  -  16 (2 0 )  mm w id e ,  n e r v e s  t h r e e ,  t h e  
m idnerve  o c c a s i o n a l l y  more p r o m in e n t  t h a n  t h e  l a t e r a l  n e r v e s ,  
l e a f  s u r f a c e s  g l a b r o u s  o r  w i t h  s t r a i g h t ,  s t i f f ,  s p r e a d i n g  o r  
s l i g h t l y  a s c e n d i n g  h a i r s  on t h e  v e i n s  (up  t o  0 . 2  mm lo n g  on 
t h e  u p p e r  s u r f a c e  and up t o  0 . 5  mm lo n g  on t h e  l o w e r  s u r f a c e ) ,  
r a r e l y  a l s o  w i t h  a p p r e s s e d ,  a p i c a l l y  d i r e c t e d  h a i r s  on t h e  
s u r f a c e s ,  s e c r e t o r y  g l a n d s  s c a t t e r e d  o v e r  t h e  l o w e r  s u r f a c e ,  
m a r g in s  w i t h  s t i f f ,  s t r a i g h t ,  s l i g h t l y  a s c e n d i n g  h a i r s  up t o  
0 . 5  ram lo n g ;  i n f l o r e s c e n c e  a compound d i c h a s i u m ,  b i b r a c t e a t e  
a t  e a c h  o f  t h e  up t o  f o u r  b r a n c h i n g s ;  f l o w e r s  on g l a b r o u s  
p e d i c e l s ;  c o r o l l a s  f o u r - l o b e d ,  p u r p l e  a t  l e a s t  on t h e  i n n e r  
s u r f a c e ,  l o b e s  c a u d a t e  ( t h e  a p p en dage  up t o  0 . 8  mm l o n g ) ,  
u s u a l l y  ( 0 . 8 )  1 .1  -  1 . 5  ( 1 . 7 )  mm lo n g  e x c l u d i n g  t h e  ap p endage
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and ( 0 . 7 )  0 . 8  -  1 .1  ( 1 . 3 )  mm w id e ,  g l a b r o u s ;  f r u i t s  g l a b r o u s ,  
each  m a tu r e  c a r p e l  ( 2 )  2 . 4  -  2 . 9  ( 3 . 4 )  mm lo n g  and ( 1 . 4 )
1 .8  -  2 . 5  ( 3 . 2 )  mm w i d e . — F i g .  12.
Type l o c a l i t y  : " I n  a l t i s  m o n t ib u s  u t r i u s q u e  C a r o l i n a e . "
Range : E a s t e r n  U n i t e d  S t a t e s  from P e n n s y l v a n i a  s o u t h
t o  G e o r g ia  and w e s t  t o  K en tucky ,  T e n n e s s e e ,  and Alabama 
( S o u t h e a s t e r n  U n i t e d  S t a t e s ,  Map 9 ) .
F l o w e r i n g  -  F r u i t i n g  t im e  : May t h r o u g h  S e p te m b e r ,
o c c a s i o n a l l y  O c t o b e r .
H a b i t a t  : M oun ta inous  a r e a s  a l o n g  r o a d s i d e s ,  wooded
s l o p e s ,  r i d g e s ,  and  h i l l s i d e s ;  i n  d e c i d u o u s  woods; and  on 
s h a l e  and l i m e s t o n e  embankments.
S .E .  U n i t e d  S t a t e s  s p e c im e n s  exam ined  : F ou r  h u n d re d
and s i x t y - o n e  s h e e t s .
T h i s  s p e c i e s  and G. l a n c e o l a t u m  a r e  r e m a r k a b ly  
s i m i l a r  i n  t h e  im m ature  s t a t e s .  T h e i r  d i f f e r e n c e s  a r e  
e n u m e ra te d  i n  t h e  d i s c u s s i o n  o f  G. l a n c e o l a t u m . L i k e w i s e ,  
t h e  s i m i l a r i t y  o f  G. l a t i f o l i u m  t o  G. a rkansanum  i s  d i s c u s s e d  
u n d e r  t h e  l a t t e r  s p e c i e s .
A few s p e c im e n s  from s c a t t e r e d  l o c a l i t i e s  i n  
V i r g i n i a  and West V i r g i n i a  a r e  d e n s e l y  p u b e s c e n t  on t h e  l e a v e s  
and s t e m s .  D i f f e r i n g  d e g r e e s  o f  l e a f  and s te m  p u b e s c e n c e  
o c c u r  t h r o u g h o u t  t h e  s p e c i e s  r a n g e ,  how ever ,  and  no s u b ­
s p e c i f i c  d i v i s i o n  seems w a r r a n t e d .
E n l a r g e d ,  g a l l e d  f l o w e r s  a r e  a l s o  p r e s e n t  in  
t h i s  s p e c i e s .
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FIGURE 12
GALI UM L A T I F O L I UM ;  A, habit x 1; B, flower x 25;
C, f r u i t  w i t h  one a b o r t i v e  c a r p e l  x 10; D, lo w e r  l e a f  s u r f a c e ,  
m a rg in ,  and apex  x 3; E, l e a f  w h o r l  x 2.  A from H. A. A l l a r d  
2117 ( V P I ) ,  B from F. W. Hunnewell  2 (GH), and C, D, E 
from J .  R. Massey & H. Massey 3760 (NCU).
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10. GALIUM MOLLUGO L . , Sp. P I .  1: 107. 1753.
E r e c t ,  r h i z o m a t o u s  p e r e n n i a l ,  up t o  1 0 .6  dm t a l l  
( m o s t ly  5 . 3  -  8 . 6  dm); s te m s  b r a n c h i n g  n e a r  t h e  b a s e  and 
commonly once  o r  t w i c e  a t  t h e  o f t e n  e n l a r g e d  n o d e s ,  g l a b r o u s  
t o  d e n s e l y  p u b e s c e n t  on t h e  low er  a n g l e s  and s i d e s  w i t h  
s t r a i g h t ,  s p r e a d i n g  o r  d e s c e n d i n g  h a i r s  m o s t ly  0 . 2  -  0 . 4  mm 
long  ( o c c a s i o n a l l y  a l s o  p u b e s c e n t  on t h e  u p p e r  a n g l e s ) ;  
l e a v e s  i n  w h o r l s  o f  s i x  t o  e i g h t ,  r a r e l y  t w e l v e ,  o b o v a te  t o  
o b l a n c e o l a t e  t o  l i n e a r ,  c u s p i d a t e ,  l a r g e s t  l e a v e s  (8 )  1 0 .5  -
15 .2  ( 1 8 . 8 )  mm l o n g  and ( 1 . 4 )  1 . 9  -  3 .3  ( 4 . 8 )  mm w ide ,  
m idnerve  p r o m in e n t ,  l e a f  s u r f a c e s  g l a b r o u s  o r  t h e  lo w er  
s u r f a c e  p u b e s c e n t  t h r o u g h o u t  o r  o n ly  on t h e  m id n e rv e ,  
s e c r e t o r y  g l a n d s  r a r e l y  v i s i b l e  on t h e  lo w e r  s u r f a c e ,  m a rg in s  
a n t r o r s e l y  s c a b r o u s  w i t h  h a i r s  m o s t ly  0 .0 6  -  0 . 1  mm lo n g ;  
i n f l o r e s c e n c e s  p r i m a r i l y  on t h e  u p p e r  h a l f  o f  t h e  p l a n t ,  t h u s  
f r e q u e n t l y  a p p e a r i n g  t e r m i n a l ,  t h e  a x i l l a r y  i n f l o r e s c e n c e s  
fo rm ing  cymose p a n i c l e s ;  f l o w e r s  on g l a b r o u s  p e d i c e l s ,  showy, 
f r a g r a n t ;  c o r o l l a s  f o u r - l o b e d ,  w h i t e ,  l o b e s  c a u d a t e  ( t h e  
appendage  up t o  0 . 3  mm l o n g ) ,  u s u a l l y  ( 0 . 6 )  0 . 7  -  1 .2  ( 1 . 6 )  
mm lo n g  e x c l u d i n g  t h e  appendage  and ( 0 . 4 )  0 . 5  -  0 . 8  ( 1 . 2 )  mm 
wide,  g l a b r o u s ;  f r u i t s  g l a b r o u s ,  g l o b o s e  o r  som etim es  r e n i f o r m ,  
w r i n k l i n g  in  d r y i n g ,  each  m a tu re  c a r p e l  m o s t ly  ( 0 . 9 )  1 - 1 . 5
( 1 . 8 )  mm lo n g  and ( 0 . 6 )  0 . 7  -  1 .1  ( 1 . 2 )  mm w i d e . — F ig .  13.
Type l o c a l i t y  : " H a b i t a t  i n  E uropa  m e d i t e r r a n e a . "
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FIGURE 13
GALI UM MOLLUGO: A, h a b i t  x 1; B, r e n i f o r m  f r u i t
X 14;  C, g l o b o s e  f r u i t  x 9 ;  D, f l o w e r  x 11; E, l e a f  w h o r l  
X 3 . 5 ;  F, u p p e r  l e a f  s u r f a c e ,  m a r g in ,  and apex  x 7;
G, i n f l o r e s c e n c e  x 1. A, D, E, F, G f rom C. A. Lawson &
D. P o t t s  1215 (OKL), and B, C from H. E. A h le s  43942 (NCU)

109
Range : E u r a s i a n ;  r a r e  i n  Oregon and C a l i f o r n i a ;  
i n t r o d u c e d  i n  t h e  n o r t h e a s t e r n  U n i t e d  S t a t e s ,  w es t  t o  
I n d i a n a  and s o u t h  t o  North  C a r o l i n a  and T e n n e s se e  ( S o u t h e a s t e r n  
U n i t e d  S t a t e s ,  Map 1 0 ) .
F lo w e r in g  -  F r u i t i n g  t im e  : May t o  O c to b e r ,  b u t  u s u a l l y
o n ly  t h r o u g h  S ep tem b er .
H a b i t a t  : M os t ly  i n  d i s t u r b e d  a r e a s  a lo n g  r o a d s i d e s ,
r a i l r o a d  t r a c k s ,  r i v e r  and c r e e k  b a n k s ,  and m arg in s  o f  
p a s t u r e s ;  o c c a s i o n a l l y  i n  f i e l d s ,  r i c h  woods,  c l e a r i n g s ,  
marshy a r e a s ,  and d ry  woods.
S .E .  U n i t e d  S t a t e s  sp e c im en s  e x a m in e d : One h u nd red
and s i x t y - t w o  s h e e t s .
T h is  s p e c i e s  i s  h i g h l y  v a r i a b l e  a s  w i t n e s s e d  by t h e  
many named E u ropean  s u b s p e c i e s ,  v a r i e t i e s ,  and s u b v a r i e t i e s .  
Taxa d i f f e r e n t i a t i o n  i s  o f t e n  b a s e d  on p u b e sc e n c e  o f  t h e  s tem ,  
abundance  and s i z e  o f  t h e  f l o w e r s ,  and s h a p e ,  l e n g t h ,  w i d t h ,  
and p u b e sc e n c e  o f  t h e  l e a v e s .
The sp e c im e n s  o f  G. m oHugo from t h e  s o u t h e a s t e r n  
U n i t e d  S t a t e s  a r e  e q u a l l y  as  v a r i a b l e .  Fo r  t h e  most  p a r t ,  
t h e  s te m s  a r e  g l a b r o u s .  Of t h e  sp e c im e n s  s e en  from Mary land ,  
D e law are ,  t h e  D i s t r i c t  o f  Columbia ,  and  T e n n e s s e e  a l l  had 
g l a b r o u s  s t e m s .  Both p u b e s c e n t -  and g la b ro u s - s t e m m e d  m a t e r i a l  
was examined from V i r g i n i a ,  West V i r g i n i a ,  and N or th  C a r o l i n a ;  
however ,  o n ly  i n  N or th  C a r o l i n a  were  t h e  p u b e sce n t - s tem m ed  
sp ec im en s  more f r e q u e n t  th a n  t h e  g l a b r o u s  o n e s .
At one  s i t e  i n  V i r g i n i a ,  a p o p u l a t i o n a l  s t u d y  r e v e a l e d
MAP 1 0  
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t h e  p r e s e n c e  o f  b o t h  g l a b r o u s -  and p u b e s c e n t - s t e m m e d  p l a n t s .
Of t h e  t h i r t y - t h r e e  sp ec im en s  c o l l e c t e d  from t h i s  p o p u l a t i o n ,  
t h i r t e e n  w ere  p u b e s c e n t  on t h e  lo w e r  s tem  a n g l e s  and s i d e s  -  
t w e le v e  o f  t h e s e  a b u n d a n t l y  s o .  The o t h e r  tw e n ty  sp e c im en s  
were  g l a b r o u s  and r a n g e d  from imm ature  t o  m a tu re  p l a n t s .  
D u p l i c a t e  s p e c im e n s  from c o l l e c t i o n s  made i n  West V i r g i n i a  
a l s o  r e v e a l e d  t h i s  same v a r i a t i o n .  I t  seems d o u b t f u l  t h a t  
two d i f f e r e n t  t y p e s  o f  p l a n t s  c o u ld  hav e  b e e n  i n t r o d u c e d  i n  
t h e  same o r  n e a r l y  t h e  same l o c a t i o n .  How t o  e x p l a i n  t h e  
l a c k  o f  p u b e s c e n t  m a t e r i a l  from M ary lan d ,  D e law are ,  t h e  
D i s t r i c t  o f  C o lum bia ,  and T e n n e s s e e  i s  u n r e s o l v e d .  T here  
i s  t h e  r em o te  c h an c e  t h a t  c o i n c i d e n t a l l y  o n l y  g l a b r o u s  
spec im ens  w ere  c o l l e c t e d  from t h e s e  p o p u l a t i o n s .  T h i s ,  
however ,  seems u n l i k e l y .  I t  s h o u l d  be  p o i n t e d  ou t  t h a t  many 
s u b v a r i e t a l  names have been p r o p o s e d  in  Europe  t o  c o r r e s p o n d  
t o  t h e  v a r i a t i o n  i n  s tem  p u b e s c e n c e .
F lo w er  s i z e  shows a n o t h e r  p a r t i c u l a r l y  n o t i c e a b l e  
v a r i a t i o n .  C o r o l l a  l o b e  l e n g t h  v a r i e d  from 0 . 6  -  1 .6  mm, 
and lo b e  w i d t h  r a n g e d  from 0 . 4  -  1 . 2  mm. The l a r g e  c o r o l l a s  
were  found  f r e q u e n t l y  on sp e c im en s  from N o r th  C a r o l i n a ,
V i r g i n i a ,  D e la w a re ,  and t h e  D i s t r i c t  o f  Columbia  and were  
o f t e n  l e s s  d e n s e l y  f l o w e r e d  and n a r ro w  l e a v e d .  P l a n t s  w i t h  
t h e s e  c h a r a c t e r  v a r i a t i o n s  have  been  d i s t i n g u i s h e d  a t  t im e s  
as  G. e r e c tu m  Hudson, G. m o l lugo  s u b s p .  e r e c t u m  (H u d s . )  B r i q u e t ,  
o r  G. m o l lu go  v a r .  e re c tu m  ( H u d s . )  Domin.
P o p u l a t i o n a l  s t u d i e s  by t h e  a u t h o r  r e v e a l e d  b o th
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s m a l l ,  d e n s e l y  f l o w e r e d  sp ec im en s  and l a r g e ,  l e s s  d e n s e l y  
f l o w e r e d  sp e c im en s  i n  t h e  same p o p u l a t i o n s .  Both f l o w e r i n g  
t y p e s  had na r row  l e a v e s .  Again ,  i t  seems u n l i k e l y  t h a t  two 
d i f f e r e n t  t y p e s  o f  p l a n t s  c o u ld  have  been  i n t r o d u c e d  i n  t h e  
same s m a l l  a r e a .
B ecause  o f  t h e  p o p u l a t i o n a l  v a r i a t i o n ,  f u r t h e r  
d i v i s i o n  below t h e  s p e c i e s  l e v e l  b a s e d  on s te m  p u b e s c e n c e ,  
f l o w e r  s i z e  and a b u n d an c e ,  o r  l e a f  sh a p e  seem u n c e r t a i n  and 
i s  n o t  now a t t e m p t e d .
Immature ,  v e g e t a t i v e  G. moHugo I s  o f t e n  m i s i d e n t i f i e d  
as  e i t h e r  G. a s p r e l l u m  o r  G. co nc inn u m . Both  G. a s p r e l l u m  
and G. concinnum have  r e t r o r s e - s c a b r o u s  s t e m s  as  opposed  t o  
t h e  g l a b r o u s  o r  s t r a i g h t ,  s p r e a d i n g  o r  d e s c e n d i n g  p i l o s e  
s tem s  o f  G. m o l l u g o . The l e a f  m a rg in s  o f  G. m o llugo  a r e  
a n t r o r s e - s c a b r o u s . T h i s  same m a r g i n a l  p u b e s c e n c e  u s u a l l y  
can be  found in  G. c o n c in n u m , o r  t h e  l e a f  m a r g in s  may be 
g l a b r o u s .  In  G. a s p r e l l u m  t h e  l e a f  m a r g in s  a r e  
r e t r o r s e - s c a b r o u s .
The c a r p e l s  o f  t h e  m a tu re  f r u i t s  a r e  f r e q u e n t l y  
r e n i f o r m  i n  s h a p e  and show a s m a l l , a c u t e  b r a c t  be tw een  
them. When t h e  f r u i t s  a r e  g l o b o s e ,  t h i s  b r a c t - l i k e  
p r o t r u s i o n  i s  l e s s  c o n s p i c u o u s .
11. GALIUM OBTUSUM B i g e l . , F I .  B o s t . ed .  2.  55. 1824.
E r e c t  o r  r e c l i n i n g  p e r e n n i a l ,  up t o  8 . 1  dm t a l l  
( m o s t ly  2 .6  -  4 . 8  dm); s tem s  u s u a l l y  b r a n c h i n g  once  a t  each  
o f  t h e  f r e q u e n t l y  h a i r y  n o d e s ,  o t h e r w i s e  g l a b r o u s  o r  n e a r l y
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so ;  l e a v e s  m o s t ly  in  w h o r l s  o f  f o u r ,  som etim es  f i v e  ( r a r e l y  
s i x ) ,  l i n e a r ,  l a n c e o l a t e ,  e l l i p t i c a l ,  o r  o b l a n c e o l a t e , m o s t ly  
o b t u s e ,  l a r g e s t  l e a v e s  ( 8 . 4 )  11 -  18 ( 3 0 . 4 )  mm long  and ( 0 . 8 )
1 .2  -  2 .4  ( 4 . 1 )  mm w id e ,  n e rv e  one ,  l e a f  s u r f a c e s  c o m p le t e ly  
g l a b r o u s  o r  w i t h  f l a t t e n e d - h i s p i d  o r  s c a b r o u s  h a i r s  a lo n g  t h e  
m arg in s  and m id n e rv e  b e n e a t h  ( t h e s e  h a i r s  up t o  0 .2  mm l o n g ) ,  
s e c r e t o r y  g l a n d s  a b s e n t  on t h e  lower  s u r f a c e ,  m arg in s  o f t e n  
r e v o l u t e ;  i n f l o r e s c e n c e  cymose; f l o w e r s  on g l a b r o u s  p e d i c e l s ,  
u s u a l l y  b o rn e  2 -  3 a t  t h e  ends o f  l a t e r a l  o r  t e r m i n a l  
p e d u n c l e s ,  t h e  p e d i c e l s  o c c a s i o n a l l y  s u b t e n d e d  by one o r  more 
r e d u c e d  l e a v e s ;  c o r o l l a s  f o u r - l o b e d ,  w h i t e ,  l o b e s  m o s t ly  
a c u t e ,  u s u a l l y  ( 0 . 8 )  0 . 9  -  1 .3  ( 1 . 6 )  mm lo n g  and ( 0 . 5 )
0 . 7  -  0 . 9  (1 )  mm w id e ,  g l a b r o u s ;  f r u i t s  g l a b r o u s ,  each  m a tu re  
c a r p e l  ( 1 . 4 )  1 . 7  -  2 . 4  ( 2 . 8 )  mm long  and ( 1 . 2 )  1 .6  -  2 .2  
( 2 . 4 )  mm w i d e . — F i g .  14.
Galium obtusum  i s  a ve ry  p o ly m o rp h ic  s p e c i e s .
P l a n t s  i n  t h e  A t l a n t i c  C o a s t a l  P l a i n  and P iedmont  P l a t e a u  o f  
V i r g i n i a ,  N o r th  C a r o l i n a ,  and South  C a r o l i n a  (som etim es  
G e o rg ia )  hav e ,  f o r  t h e  most p a r t ,  v e r y  na r ro w ,  l i n e a r  l e a v e s ,  
e l o n g a t e d  i n t e r n o d e s ,  and a f l a c c i d  h a b i t .  A lso ,  t h e  p e d u n c l e s  
a r e  u s u a l l y  l o n g  and s l e n d e r ,  and f r e q u e n t l y  t h e r e  a r e  o n ly  
two l e a v e s  t o  a w h o r l  on t h e  s i d e  b r a n c h e s  ( F i g .  15 A). To 
t h e s e  p l a n t s  t h e  name G. obtusum v a r .  f i l i f o l i u m  (W ieg .)  F e rn ,  
may be a p p l i e d .  Westward,  t h e  p l a n t s  have  much s t i f f e r ,  
b r o a d e r  l e a v e s  t h a n  t h e  c o a s t a l  ones  (up  t o  4 mm wide as  
compared t o  2 mm). T hese  l e a v e s  a r e  e l l i p t i c a l  t o  o b l a n c e o l a t e ,
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FIGURE 14
GALIUM OBTUSUM: A, habit x 1; B, flower x 22;
C, f r u i t  X 15; D, g l a b r o u s  lower  l e a f  s u r f a c e ,  m a rg in ,  and 
apex X 10; E, low er  l e a f  s u r f a c e  w i t h  ap ex ,  p u b e s c e n t  m id n e rv e ,  
and m arg in  x 10; F, l e a f  w horl  x 3. A, B, D, F from 
L. Donavan 281 (AUA), C from D. M. Moore 51-425  (UARK), and 
E from D. Demaree 60156 (NCU).
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and t h e  i n t e r n o d e s  a r e  s h o r t e n e d .  Two m a jo r  t y p e  o f  h a b i t s  
a r e  d i s p l a y e d  by t h e s e  p l a n t s .  One i s  e r e c t  w i t h  a s c e n d i n g  
l e a v e s  and a s c e n d i n g  i n f l o r e s c e n c e s .  The o t h e r  has  s p r e a d i n g  
l e a v e s  and g e n e r a l l y  s p r e a d i n g  i n f l o r e s c e n c e s  w i t h  a s l i g h t l y  
more l o o s e  h a b i t  ( F i g .  15 B ) .  G e o g r a p h i c a l l y  and m o rp h o l ­
o g i c a l l y  t h e s e  two t y p e  a r e  d i f f i c u l t  t o  s e p a r a t e  from one 
a n o t h e r  a s  w e l l  a s  from t h e  p l a n t s  which  G le ason  (1952)  
c a l l e d  G. obtusum v a r .  ramosum. A l l  t h r e e  t y p e  p l a n t s  
seem b e s t  t r e a t e d  a s  v a r i a t i o n s  w i t h i n  G. obtusum v a r .  o b tu s u m . 
A l l  a r e  e a s i l y  d i f f e r e n t i a t e d  and s e p a r a t e d  from t h e  c o a s t a l  
t y p e ,  however .
T h ere  seems t o  be  no c o n s i s t e n t  d i f f e r e n c e s  i n  t h e  
p u b e s c e n c e  o f  t h e s e  v a r i a n t s .  O th e r  c h a r a c t e r s  such  a s  
f l o w e r  and f r u i t  s i z e  do no t  show a p p r e c i a b l e  d e g r e e s  
o f  d i f f e r e n c e .
S e p a r a t i o n  i n t o  v a r i e t i e s  on t h e  b a s i s  o f  m o rp h o l ­
o g i c a l  c h a r a c t e r s  i s  d i f f i c u l t  w i t h  some o f  t h e  a v a i l a b l e  
m a t e r i a l .  A few p l a n t s ,  n e a r l y  a l l  f rom t h e  C o a s t a l  P l a i n ,  
a p p ro a c h  t h e  c o a s t a l  v a r i e t y  e x c e p t  f o r  a l e a f  w id th  up t o  
3 .7  mm. B e cau se  t h s e  p l a n t s  show a more c l o s e  a f f i n i t y  f o r  
t h e  c o a s t a l  v a r i e t y  t h a n  t h e  w es tw ard  g r o u p ,  t h e y  a r e  a t  t h e  
p r e s e n t  t im e  b e i n g  p l a c e d  w i t h  t h e  o t h e r  c o a s t a l  p l a n t s .
I t  seems d e s i r a b l e  t o  s u b d i v i d e  t h i s  s p e c i e s  i n  
which t h e r e  i s  such  g r e a t  po lym orph ism  and i n  which  t h e r e  
i s  some m o r p h o lo g i c a l  -  g e o g r a p h i c a l  c o r r e l a t i o n .  The 
m o r p h o lo g i c a l  p e c u l i a r i t i e s  c o u ld  be  i n  d i r e c t  r e s p o n s e
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FIGURE 15
VARI ATI ONS IN HABIT  IN 
GALIUM OBTUSUM
A -  f l a c c i d  h a b i t  w i t h  v e r y  n a r ro w ,  l i n e a r  l e a v e s ,  
e l o n g a t e d  i n t e r n o d e s ,  and two l e a v e s  t o  a whorl  on t h e  s i d e  
b r a n c h e s  (G. obtusum v a r .  f i l i f o l i u m ) x 1.
B -  l o o s e  h a b i t  w i t h  s p r e a d i n g  l e a v e s  and g e n e r a l l y  
s p r e a d i n g  i n f l o r e s c e n c e s  ( v a r i a n t  o f  v a r .  o b tu su m ) x 1.
A from C. A. Lawson & D. P o t t s  1176 (OKL), and 
B from F. Brown & A. C le b s c h  s . n . , J u n e  10, 1950 (NCU).

119
t o  e c o l o g i c a l  f a c t o r s  a s  has  been  s u g g e s t e d  by S te y e rm ark  
(1963)  f o r  t h e  i n l a n d  p l a n t s  o f  t h i s  s p e c i e s .  I t  i s  p o s s i b l e  
t h a t  s e l e c t i o n  f o r  a d a p t a t i o n  t o  d i f f e r e n t  e c o l o g i c a l  s e t t i n g s  
has  t a k e n  p l a c e  w i t h i n  t h e  s p e c i e s ,  b u t  no f i r m  h y p o t h e s i s  
has  y e t  been  e s t a b l i s h e d .
As d i s c u s s e d  u n d e r  G. co nc inn u m , t h e  s i m i l a r i t y  
be tween  t h i s  s p e c i e s  and G. obtusum h a s  c au se d  c o n f u s i o n  
a t  t i m e s .  G. obtusum i s  a l s o  f r e q u e n t l y  c o n fu s e d  w i t h  
G. t i n c t o r i u m  as  n o t e d  u n d e r  t h e  l a t t e r  s p e c i e s .
The h a i r s  on t h e  m a rg in s  and m idn e rve  b e n e a th  a r e  
o f t e n  abu n d an t  and may b e  a s c e n d i n g ,  d e s c e n d i n g ,  o r  s p r e a d i n g .
G a l l e d  f l o w e r s  a r e  found f r e q u e n t l y  in  t h i s  s p e c i e s .
KEY TO VARIETIES 
Leaves  up t o  4 mm wide  and l a n c e o l a t e ,  e l l i p t i c a l ,  o r
o b l a n c e o l a t e ;  i n t e r n o d e s  n o t  e l o n g a t e d ;  h a b i t  e r e c t  
o r  l o o s e .  . . . 11a. G. obtusum v a r .  obtusum
Leaves  se ldom o v e r  2 mm wide  and u s u a l l y  l i n e a r ;  i n t e r n o d e s
e l o n g a t e d ;  h a b i t  f l a c c i d ...............................................................
..................................  l i b .  G. ob tusum  v a r .  f i l i f o l i u m
1 1 a .  G. OBTUSUM VAR.  OBTUSUM
G. obtusum B i g e l . ,  F I .  B o s t .  ed .  2.  55. 1824.
G. t r i f i d u m  0. l a t i f o l i u m  T o r r . , F I .  N. & Mid. Ü. S.
1: 165. 1824.
G. obtusum v a r .  ramosum G l . , P h y t o l o g i a  4:  24. 1952.
Type:  G leason  9 1 2 8 , wet  p r a i r i e  a lo n g  r a i l w a y ,  j u s t  w e s t  o f
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Leaves  l a n c e o l a t e ,  e l l i p t i c a l ,  o r  o b l a n c e o l a t e ;  
l a r g e s t  l e a v e s  ( 8 . 4 )  10 -  1 7 .8  ( 2 6 . 4 )  mm lo n g  and ( 1 . 3 )
1 .6  -  3 .6  (4 )  mm wide .
Type l o c a l i t y  : "On t h e  b ank s  o f  Muddy b r o o k ,  R o x b u ry ."
Range : E a s t e r n  U.S.  and a d j a c e n t  Canada, w e s t  t o
Kansas ,  Oklahoma, and Texas ( S o u t h e a s t e r n  U n i t e d  S t a t e s ,  Map 11)
F lo w e r in g  -  F r u i t i n g  t im e  : May th r o u g h  J u l y ,
som etim es  A ugus t .
H a b i t a t  : F r e q u e n t  in  wooded a r e a s ,  wet meadows, and
d i t c h e s ;  a l s o  a lo n g  pond and c r e e k  m a r g in s  and r o a d s i d e s ;  
o c c a s i o n a l l y  in  swampy, boggy a r e a s .
S .E .  U n i t e d  S t a t e s  sp e c im en s  e x a m in e d : One h u n d red
and n i n e t y - s i x  s h e e t s .
1 1 b .  G.  OBTUSUM VAR.  F I L I F O L I U M  ( W i e g . )  F e r n . ,
Rhodora  37: 443. 1935.
G. t i n c t o r i u m v a r .  f i l i f o l i u m  W ieg . ,  B u l l .  T o r r .
Hot .  C l .  24:  397. 1897.
G. f i l i f o l i u m  (W ieg . )  S m a l l ,  Man. S .E .  1208. 1933.
G. ob tusum  s u b s p .  f i l i f o l i u m  (W ie g . )  P u f f ,  B e i t r .
B i o l .  P f l .  51:
L eaves  m o s t ly  l i n e a r ;  l a r g e s t  l e a v e s  t y p i c a l l y
( 9 . 8 )  1 2 .4  -  18 .7  (2 4 )  mm lo n g  and ( 0 . 8 )  1 -  1 .7  ( 2 . 4 )  mm 
w id e ,  o c c a s i o n a l l y  l e a v e s  ( 9 , 8 )  1 2 .2  -  1 9 .7  ( 3 0 . 4 )  mm lo n g  
and ( 0 . 8 )  0 . 9  -  1 .9  ( 3 . 7 )  mm wide .
Type : B e a d le  4 7 9 , B laden  C o . , N or th  C a r o l i n a ,  1896
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Range : V i r g i n i a  s o u t h  t o  G e o rg ia  ( S o u t h e a s t e r n
U n i ted  S t a t e s ,  Map 1 1 ) .  Wiegand (1897)  c i t e d  R u g e l , 
c o l l e c t e d  i n  F l o r i d a  in  1843, a s  b e l o n g i n g  t o  t h i s  v a r i e t y .
I do n o t  h ave  any sp ec im en s  o f  v a r i e t y  f i l i f o l i u m  from 
F l o r i d a ,  b u t  a c c o r d i n g  t o  t h e  l i t e r a t u r e ,  i t  can o c c u r  t h e r e .
F l o w e r i n g  -  F r u i t i n g  t im e  : Sometimes A p r i l ,  m o s t ly
May t h r o u g h  A u g u s t .
H a b i t a t  : F r e q u e n t  in  swamps, m a r s h e s ,  s w a l e s ,
a l l u v i a l  b o t t o m l a n d s ,  damp t h i c k e t s ,  f l o o d p l a i n s ,  and low 
meadows; a l s o  a lo n g  c r e e k  b ank s  and o c c a s i o n a l l y  a lo n g  
r o a d s i d e s  and  woodland m a r g in s .
S .E .  U n i t e d  S t a t e s  sp e c im e n s  examined : Two h u n d red
and one s h e e t s .
1 2 .  GALIUM PALUSTRE L . , Sp. P I .  1 :  1 0 5 .  1 7 5 3 .
P e r e n n i a l ,  up t o  5 dm t a l l ;  s tem s  som etim es  b r a n c h i n g  
once ,  r a r e l y  t w i c e ,  a t  t h e  n o d e s ,  r e t r o r s e l y  h i s p i d  on t h e  
a n g le s  w i t h  h a i r s  up t o  0 .1  mm lo n g ;  l e a v e s  i n  w h o r l s  o f  f o u r  
t o  s i x  ( so m e t im es  o p p o s i t e  in  t h e  s p e c i e s ) ,  n a r r o w ly  
e l l i p t i c a l  t o  o b l a n c e o l a t e ,  m o s t ly  o b t u s e ,  l a r g e s t  l e a v e s  
6 -  11 mm lo n g  and 1 .6  -  2 , 3  mm w ide ,  n e rv e  o n e ,  l e a f  s u r f a c e s  
p u b e s c e n t  a l o n g  t h e  m arg in s  and u s u a l l y  on t h e  m id n e rv e  b e n e a t h  
w i th  s c a b r o u s  o r  f l a t t e n e d - h i s p i d  h a i r s  up t o  0 .1  mm lo n g ,  
s e c r e t o r y  g l a n d s  a b s e n t  on t h e  low er  s u r f a c e ,  m a rg in s  o f t e n  
r e v o l u t e ;  i n f l o r e s c e n c e  cymose; f l o w e r s  on g l a b r o u s  p e d i c e l s ,  
u s u a l l y  b o rn e  2 -  3 a t  t h e  ends  o f  t h e  s e v e r a l - t i m e s  f o r k e d  
l a t e r a l  and t e r m i n a l  p e d u n c l e s ;  c o r o l l a s  showy, f o u r - l o b e d .
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w h i t e  o r  r o s e - t i n g e d ,  l o b e s  o b t u s e  o r  a c u t e ,  0 ,9  -  1 ,1  mm 
lo n g  and up t o  0 . 8  mm wide ,  m u r i c u l a t e  a t  l e a s t  on t h e  i n n e r  
s u r f a c e ;  f r u i t s  g l a b r o u s , — F i g ,  18,
Type l o c a l i t y  : " H a b i t a t  i n  Europae  r i v u l i s  l i m o s i s . "
Range : E u r a s i a n ;  i n t r o d u c e d  i n  t h e  U n i t e d  S t a t e s
f rom New E n g land  s o u t h  t o  P e n n s y l v a n i a  and West V i r g i n i a  and 
w e s t  t o  M ich igan  and W isco n s in  ( S o u t h e a s t e r n  U n i t e d  S t a t e s ,
Map 1 2 ) ,
F l o w e r i n g  -  F r u i t i n g  t i m e : The one  known c o l l e c t i o n
from t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s  was c o l l e c t e d  i n  Ju ne  
and i s  i n  f l o w e r .
H a b i t a t  : The spec im en  from West V i r g i n i a  was
c o l l e c t e d  i n  a wet  d i t c h ,
S .E ,  U n i t e d  S t a t e s  sp e c im e n s  examined : One s h e e t
r e p r e s e n t i n g  one  c o l l e c t i o n .
T h i s  E u r a s i a n  i n t r o d u c t i o n  i s  known i n  t h e  
s o u t h e a s t e r n  U n i t e d  S t a t e s  by o n l y  one  c o l l e c t i o n  made in  
A naw alt ,  West V i r g i n i a  i n  1969, P r e s e n t l y ,  i t  i s  unknown 
w h e th e r  t h i s  s p e c i e s  i s  e s t a b l i s h e d  i n  t h e  a r e a  o f  c o l l e c t i o n  
o r  m e r e ly  a  w a i f .
The h e i g h t  and f l o w e r  c o l o r  d a t a  g iv e n  in  t h e  
d e s c r i p t i o n  above  were  t a k e n  from F e r n a l d  (1950)  s i n c e  t h e  
a v a i l a b l e  d r i e d  f r a g m e n t s  were  n o t  h e l p f u l  i n  o b t a i n i n g  t h i s  
i n f o r m a t i o n .  A l s o ,  t h e r e  were  no m a tu r e  f r u i t s  on t h e  
sp e c im en ,  b u t  G leaso n  and C r o n q u i s t  (1 9 63 )  g i v e  t h e  f r u i t  
s i z e  a s  2 mm.
128
FIGURE 18
GALIUM PALUSTRE:  A, habit x 1; B, flower x 23;
C, low er  l e a f  s u r f a c e ,  m a rg in ,  and apex  x 13; D, f r u i t  x 19; 
E, l e a f  w h o r l  and s tem  x 8. A - E f rom D. J .  Music s . n . , 







Galium p a l u s t r e  v e ry  c l o s e l y  r e s e m b le s  G. t i n c t o r i u m . 
The fo rm er  s p e c i e s  h a s  somewhat l a r g e r  and b r o a d e r  c o r o l l a  
l o b e s ,  more e l o n g a t e d  i n t e r n o d e s ,  and t h e  i n f l o r e s c e n c e  i s  
f o r k e d  an d ,  t h u s ,  more f l o r i f e r o u s  t h a n  in  t h e  l a t t e r  s p e c i e s .  
The p e d u n c l e s  in  G. p a l u s t r e  may b r a n c h  up t o  t h r e e  o r  f o u r  
t i m e s .  U s u a l l y  t h e r e  a r e  t h r e e  c o r o l l a  l o b e s / f l o w e r  i n  
G. t i n c t o r i u m , w h i l e  t h e r e  a r e  f o u r  i n  G, p a l u s t r e .
Wiegand (1897)  p o i n t e d  o u t  t h a t  t h e  s te m s  may be  
g l a b r o u s  i n  t h i s  s p e c i e s ,  b u t  t h i s  was n o t  t h e  c a s e  i n  t h e  
spec im en  a v a i l a b l e .
13. GALIUM P A R I S I E N S E  L . , Sp. P I .  1: 108. 1753.
E r e c t ,  much b r a n c h e d  a n n u a l ,  up t o  6 . 4  dm t a l l  
( m o s t ly  1 . 4  -  3 .6  dm); s tem s  b r a n c h i n g  n e a r  t h e  b a s e  and 
d i f f u s e l y  t h r o u g h o u t  a t  m a t u r i t y ,  r e t r o r s e l y  s c a b r o u s  on t h e  
a n g l e s  w i t h  h a i r s  0 .1  mm lo ng  o r  l e s s ;  l e a v e s  i n  w h o r l s  o f  
m o s t ly  s i x  o r  s e v e n ,  som etim es  f i v e  o r  e i g h t ,  l i n e a r ,  
e l l i p t i c a l  t o  n a r r o w ly  o b l a n c e o l a t e ,  m u c ro n a te  o r  som etim es  
c u s p i d a t e ,  l a r g e s t  l e a v e s  m o s t ly  ( 3 . 6 )  4 . 6  -  7 . 9  ( 1 1 . 4 )  mm 
l o n g  and ( 0 . 7 )  0 . 8  -  1 .3  (2 )  mm w id e ,  n e r v e  one ,  p r o m in e n t ,  
u p p e r  l e a f  s u r f a c e  w i t h  a p p r e s s e d ,  a p i c a l l y  d i r e c t e d ,  
s c a b r o u s  h a i r s  ( t h e s e  h a i r s  som etim es  o n l y  on t h e  m id n e r v e )  
o r  t h e  s u r f a c e  r a r e l y  g l a b r o u s ,  lo w e r  l e a f  s u r f a c e  w i t h  
v e r t i c a l l y  o r  a p i c a l l y  d i r e c t e d ,  s c a b r o u s  h a i r s  on t h e  
m id n e rv e ,  o t h e r w i s e  g l a b r o u s  and l a c k i n g  s e c r e t o r y  g l a n d s ,  
m a r g in s  a n t r o r s e l y  s c a b r o u s  ( h a i r s  on b o t h  s u r f a c e s  and 
m a rg in s  0 . 1  mm o r  l e s s  l o n g ) ;  i n f l o r e s c e n c e  o f  compound
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cymes; f l o w e r s  on g l a b r o u s  p e d i c e l s ;  c o r o l l a s  m in u te ,  
f o u r - l o b e d ,  g r e e n i s h - w h i t e ,  l o b e s  a c u t e  o r  r a r e l y  c a u d a t e ,  
u s u a l l y  0 . 4  -  0 . 6  mm lo n g  and 0 . 2  -  0 . 3  mm w ide ,  g l a b r o u s ;  
f r u i t s  m u r i c u l a t e  o r  w i th  u n i c i n a t e  h a i r s  0 . 3  mm o r  l e s s  l o n g ,  
each  m a tu r e  c a r p e l  ( 0 . 5 )  0 .7  -  0 . 9  ( 1 . 1 )  mm lon g  and  ( 0 . 4 )
0 .5  -  0 . 6  ( 0 . 8 )  mm w i d e . — F i g .  19.
The l e a f  m a r g in s  a r e  f r e q u e n t l y  r e v o l u t e  g i v i n g  t h e  
a p p e a r a n c e  o f  an even n a r r o w e r  l e a f .  L ea f  w i d t h  m easu re m e n ts  
were  t a k e n  o n l y  on l e a v e s  whose m a r g i n s  were  n o t  r e v o l u t e .  
A lso ,  i n  m a tu r e  s p e c im e n s ,  t h e  l e a v e s  a r e  o b s c u r e d  by t h e  
numerous f l o w e r i n g  b r a n c h e s .
F lo w e r  c o l o r  f o r  t h i s  s p e c i e s  h a s  been  r e p o r t e d  a s  
g r e e n i s h - w h i t e  ( F e r n a l d ,  1950) ;  how ever ,  no l i v i n g  m a t e r i a l  
was exam ined  i n  t h i s  s t u d y .
Only in  L o u i s i a n a  have  sp e c im e n s  been  found  whose 
f r u i t s  a r e  u n c i n a t e  h a i r y .  The L o u i s i a n a  sp e c im en s  r e p r e s e n t  
s i x  d u p l i c a t e s  o f  one c o l l e c t i o n .  P r e s e n t l y  no m a t e r i a l  w i t h  
t u b e r c u l a t e  f r u i t s  h a s  been  exam ined  from L o u i s i a n a  even 
th ou g h  t h e  t u b e r c u l a t e  p h a s e  i s  t h e  o n l y  one  found  i n  a l l  
o t h e r  s o u t h e a s t e r n  s t a t e s .  T hese  two p h a s e s  have  been  
r e c o g n i z e d  a s  v a r i e t i e s  o f  G. p a r i s i e n s e . The t y p i c a l  
v a r i e t y  h a s  u n c i n a t e  h a i r s  on t h e  f r u i t s ,  w h i l e  v a r i e t y  
l e i o c a r p u m  T ausch  h a s  m u r i c u l a t e  f r u i t s .
C. L. H i t c h c o c k  e t  a l .  (1 9 59 )  p o i n t e d  o u t  t h a t  G. 
a n g l ic u m  v a r .  p a r v i f o l i u m  (Gaud, ex R. & S . )  DC. may p r o v i d e  
an e a r l i e r  v a r i e t a l  e p i t h e t  t h a n  G. p a r i s i e n s e  v a r .  l e i o c a r p u m
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FIGURE 19
GALIUM P A R I S I E N S E :  A, habit x 1; B, flower x 2 5 ;
C, f r u i t  w i t h  u n c i n a t e  h a i r s  x 42;  D, m u r i c u l a t e  f r u i t  x 42;  
E, l o w e r  l e a f  s u r f a c e ,  m a rg in ,  and apex  x 25;  F, l e a f  w h or l  
and s te m  x 7. A from S. W. L eo na rd  3435 (NCU), B, D from 
O. W. Gupton 4066 (NCU), C from J .  W. T h i e r e t  29393 (NCU), 
and E, F from C. E. Wood, J r .  6130 (GH).
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T ausch  b u t  t h a t  no p r o p e r  n o m e n c l a t u r a l  c o m b in a t io n  a p p e a r s  
t o  have been made. He d i d  no t  p ro p o s e  a new c o m b in a t io n  s i n c e  
a t h o r o u g h  s e a r c h  o f  t h e  European l i e t e r a t u r e  m igh t  p r o v i d e  
an even e a r l i e r  v a r i e t a l  e p i t h e t .  A s e a r c h  o f  such  l i t e r a t u r e  
i s  n o t  w i t h i n  t h e  s c o p e  o f  t h i s  s t u d y ,  so  I ,  t o o ,  w i l l  n o t  
a t  t h i s  t im e  p r o p o s e  a  new c o m b in a t io n .
T h i s  s p e c i e s  and G. concinnum hav e  been  c o n fu s e d  
o c c a s i o n a l l y .  T h e i r  d i f f e r e n c e s  a r e  d i s c u s s e d  unde r  
G. co n c in n u m .
KEY TO VARIETIES 
F r u i t s  u n c i n a t e  h a i r y .  . 13a.  G. p a r i s i e n s e  v a r .  p a r i s i e n s e
F r u i t s  m u r i c u l a t e .  . . . 13b. G. p a r i s i e n s e  v a r .  l e i o c a r p u m
1 3 a .  G.  P A R I S I E N S E  VAR.  P A R I S I E N S E
G. p a r i s i e n s e  L . , Sp. P I .  1: 108. 1753.
G. l i t i g i o s u m  DC., in  Lam. & DC. F I .  F r a n .
4: 263.  1805.
G. l i t i g i o s u m  6. nanum DC., i n  Lam. & DC. F I .  F r a n .
4: 263. 1805.
G. p a r i s i e n s e  s s p .  l i t i g i o s u m  (DC.)  Gaud. ,
F I .  H e l v e t .  1; 438.  1828.
G. p a r i s i e n s e  v a r .  t r i c h o c a r p u m  T a u sch ,  F l o r a  
18: 354. 1835.
G. p a r i s i e n s e  a .  typ icum  Beck von Man., F I .  N ied .  
O s t e r r .  2: 1122. 1893.
F r u i t s  w i t h  u n c i n a t e  h a i r s  0 . 3  mm o r  l e s s  lo n g .
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Type l o c a l i t y  : " H a b i t a t  i n  A n g l i a ,  G a l l i a . "
Range : European ;  i n t r o d u c e d  in  t h e  U n i t e d  S t a t e s
in  C a l i f o r n i a  and L o u i s i a n a  ( S o u t h e a s t e r n  U n i t e d  S t a t e s ,  Map 13) 
F l o w e r i n g  -  F r u i t i n g  t im e  : J u n e  f o r  t h e  one  known
c o l l e c t i o n  from t h e  S o u t h e a s t .  The p l a n t s  a r e  m o s t ly  
i n  f r u i t .
H a b i t a t  : T h i s  one c o l l e c t i o n  was made a lo n g
a r a i l r o a d .
S .E .  U n i t e d  S t a t e s  sp e c im e n s  exam ined  : S ix  s h e e t s
r e p r e s e n t i n g  one  c o l l e c t i o n .
1 3 b .  G.  P A R I S I E N S E  VAR.  LEIOCARPUM T a u s c h ,
F l o r a  18: 354. 1835.
G. a n g l i c u m  H u d s . , F I .  Angl .  ed .  2. 69. 1778.
G. d i v a r i c a t u m  Lam., Encyc .  Meth. 2: 580.  1788.
G. p a r v i f o l i u m  Gaud. ex .  Roem. & S c h u l t . ,  S y s t . Veg.
3: 246.  1818.
G. p a r i s i e n s e  s s p .  a n g l i c u m  ( H u d s . )  Gaud . ,  F I .
H e l v e t .  1: 438.  1828.
G. p a r i s i e n s e  s s p .  p a r v i f o l i u m  (Gaud.  ex.  R. & S . )  
G aud . ,  F I .  H e l v e t .  1: 439. 1828.
G, a n g l i c u m  v a r .  p a r v i f o l i u m  (Gaud, ex R. & S . )  DC., 
P r o d r .  4:  607.  1830.
G. p a r i s i e n s e  v a r .  d i v a r i c a t u m  (Lam.)  D e v i s . ,  F I .
D a lm a t . 3: 8. 1852.
G. p a r i s i e n s e  g . a n g l ic u m  ( H u d s . )  Beck von Man.,





o  GALIUM P A R I S I E N S E  VAR.  P A R I S I E N S E  
•  GALIUM P A R I S I E N S E  VAR.  LEIOCARPUM
138
F r u i t s  m u r i c u l a t e .
Type l o c a l i t y  : Europe.
Range : E uropean ;  i n t r o d u c e d  i n  t h e  U n i t e d  S t a t e s
from Ohio and West V i r g i n i a  s o u t h  t o  G e o r g ia  and w e s t  t o  
A r k a n s a s ;  a l s o  i n  C a l i f o r n i a  and Oregon ( S o u t h e a s t e r n  
U n i t e d  S t a t e s ,  Map 13 ) .
F l o w e r i n g  -  F r u i t i n g  t im e  : R a r e l y  May, m o s t ly
June  t h r o u g h  A u g u s t .
H a b i t a t  : I n t r o d u c e d  i n  l aw n s ,  f i e l d s ,  p a s t u r e s ,
meadows, and w a s t e  p l a c e s ;  a lo n g  r a i l r o a d s ,  r o a d s i d e s ,  and 
f e n c e  row s;  and r a r e l y  a lo n g  c r e e k s  and r i v e r s .  O c c a s i o n a l l y  
found in  ro c k y  g l a d e s  and f o o t h i l l s  and on ro ck y  l e d g e s  and 
o u t c r o p s .
S .E .  U n i t e d  S t a t e s  sp e c im e n s  e x a m in e d : One h u n d re d
and t h r e e  s h e e t s .
14. GALIUM PEDEMONTANUM A l l . ,  A uc t .  F I .  Pedem.
2. 1789,  n o t  B ie b .
V a i l l a n t i a  pedem ontana  ( A l l . )  B e l l . ,  Mem. Acad.
S c i .  T u r i n ,  1790 -  91. 5: 252. t . 7 , p .  286.  1793,  n o t
W a l d s t . & K i t .
E r e c t  a n n u a l ,  up t o  5 dm t a l l  ( m o s t ly  1 .3  -  3 .6  dm); 
s tem s  s i m p l e  o r  b r a n c h i n g  n e a r  t h e  b a s e ,  r a r e l y  w i t h  a s h o r t  
b r a n c h  a t  a node ,  a n g l e s  o f  t h e  s te m  w i t h  l o n g ,  v i l l o u s  and 
r e t r o r s e ,  f l a t t e n e d - h i s p i d  h a i r s  t h r o u g h o u t ,  t h e  h i s p i d  
h a i r s  o f t e n  more a b un d an t  and d e n s e  on t h e  u p p e r  s te m  a n g l e s  
( 0 . 6  -  1 . 6  mm lo n g  i f  v i l l o u s  and  0 . 1  -  0 . 4  mm lo n g  i f  h i s p i d ) ;
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l e a v e s  in  w h o r l s  o f  f o u r ,  e l l i p t i c a l ,  a c u t e  t o  s l i g h t l y  
ro u n d ed ,  l a r g e s t  l e a v e s  m o s t ly  (4 )  5 . 5  -  8 .3  (10 )  mm lo n g  
and  2 . 2  -  3 ,1  mm w id e ,  n e rv e  one ,  p r o m in e n t ,  l a t e r a l  n e r v e s  
o b s c u r e  when p r e s e n t ,  l e a f  s u r f a c e s ,  m a r g in s ,  and m idne rve  
w i t h  e q u a l l y  a b u n d a n t ,  l o n g ,  s t r a i g h t  h a i r s  0 . 2  -  1 .2  mm 
lo n g  ( h a i r s  on t h e  u p p e r  s u r f a c e  som etim es  s l i g h t l y  s h o r t e r ,  
somewhat a p p r e s s e d ,  and a p i c a l l y  d i r e c t e d ) ,  s e c r e t o r y  g l a n d s  
p r e s e n t  o n l y  n e a r  t h e  apex  on t h e  low er  s u r f a c e ;  i n f l o r e s c e n c e  
cymose;  f l o w e r s  u s u a l l y  p e d i c e l l a t e ,  b o rn e  1 -  3 a t  t h e  ends  
o f  s h o r t ,  a x i l l a r y  p e d u n c l e s  ( t h e s e  o c c u r r i n g  f o u r  a t  a  node 
and  m o s t ly  1 .5  -  2 . 2  mm l o n g ) ,  t h e  p e d i c e l s  and p e d u n c l e s  
lo n g  v i l l o u s ,  r e f l e x e d  in  f r u i t ,  o f t e n  h id d en  by t h e  l e a v e s ;  
c o r o l l a s  f o u r - l o b e d ,  p a l e  y e l lo w  t o  w h i t e ,  l o b e s  a c u t e  t o  
s l i g h t l y  ro u n d e d ,  u s u a l l y  0 .3  -  0 . 4  mm lo n g  and 0 .2  -  0 .3  
mm wide ,  g l a b r o u s  ( r a r e l y  w i t h  one o r  two h a i r s ) ;  f r u i t s  
g l a b r o u s ,  e ach  m a tu re  c a r p e l  m o s t ly  ( 0 . 7 )  0 . 8  -  1 ( 1 . 2 )  mm 
lo n g  and ( 0 . 5 )  0 . 6  -  0 .8  ( 0 . 9 )  mm w i d e . — F ig .  20.
Type l o c a l i t y  : Europe .
Range : E uropean ;  i n t r o d u c e d  in  t h e  U n i t e d  S t a t e s
from Ohio s o u t h  t o  N or th  C a r o l i n a  and T e n n e s s e e ,  w es t  t o  
A rk a n sa s  and  Oklahoma, and n o r t h  t o  M i s s o u r i  and I l l i n o i s  
( S o u t h e a s t e r n  U n i t e d  S t a t e s ,  Map 1 4 ) .  T h i s  s p e c i e s  has  
s p r e a d  c o n s i d e r a b l y  w es tw ard  s i n c e  i t s  f i r s t  r e p o r t  from 
West V i r g i n i a  and Kentucky (Bartho lomew, 1941) .  J u s t  r e c e n t l y  
I a n n o t a t e d  a spec im en  o f  G. pedemontanum which had  been  
c o l l e c t e d  in  Montana,
140
FIGURE 20
GALIUM PEDEMONTANUM: A, h a b i t  x  1 ;  B, l e a f  w h o r l ,
s t e m ,  a n d  r e f l e x e d  f r u i t s  a t  n o d e  x  8 ;  C, f l o w e r  x  6 2 ;





F l o w e r i n g  -  F r u i t i n g  t im e  : A p r i l  t h r o u g h  A u g u s t .
H a b i t a t  : I n t r o d u c e d  i n  law n s ,  p a s t u r e s ,  f i e l d s ,
and g r a s s y  t h i c k e t s ,  and a lo n g  r o a d  and c r e e k  b a n k s .
S .E .  U n i t e d  S t a t e s  sp e c im e n s  examined : F o r t y - f i v e
s h e e t s .
T h i s  s p e c i e s  i s  se ldom  m i s i d e n t i f i e d  b u t  h a s  on 
o c c a s i o n  b een  c o n f u s e d  w i t h  G. v i r g a t u m .
15. GALIUM PILOSUM A i t . ,  H o r t . Kew. 1: 145.  1789.
E r e c t ,  t u f t e d  p e r e n n i a l ,  up t o  1 2 .6  dm t a l l  ( m o s t ly  
3 .5  -  7 . 7  dm); s te m s  s i m p le  o r  b r a n c h i n g ,  g l a b r o u s  t o  
g l a b r a t e  o r  s p r e a d i n g  p i l o s e  o r  w i t h  u n c i n a t e  h a i r s  on t h e  
a n g l e s  ( t h e s e  h a i r s  up t o  0 .7  mm l o n g  when s p r e a d i n g  p i l o s e ) ,  
s i d e s  r a r e l y  p u b e s c e n t ;  l e a v e s  i n  w h o r l s  o f  f o u r ,  b r o a d l y  t o  
n a r r o w ly  e l l i p t i c a l  t o  b r o a d l y  o b lo n g ,  u s u a l l y  m u c r o n u l a t e ,  
l a r g e s t  l e a v e s  ( 8 . 6 )  1 3 .5  -  2 1 .4  ( 3 2 . 4 )  mm lo n g  and  ( 1 . 8 )
5 .4  -  9 . 4  ( 1 6 . 9 )  mm w ide ,  m id n e rv e  p r o m in e n t ,  l a t e r a l  n e r v e s  
o b s c u r e  o r  a b s e n t ,  s u r f a c e s  o f  l e a v e s  and m id n e rv e  g l a b r o u s  
t o  d e n s e l y  p i l o s e  w i th  h a i r s  up t o  0 . 6  mm lo n g ,  s e c r e t o r y  
g l a n d s  s c a t t e r e d  o v e r  t h e  lo w e r  l e a f  s u r f a c e ,  m a r g i n s  c i l i a t e  
o r  w i t h  a few u n c i n a t e  h a i r s ;  i n f l o r e s c e n c e  o f  s i m p l e  and 
compound cymes,  l a t e r a l  and t e r m i n a l ;  f l o w e r s  on g l a b r o u s  
o r  p u b e s c e n t  p e d i c e l s ;  c o r o l l a s  f o u r - l o b e d ,  u s u a l l y  g r e e n i s h  
on t h e  o u t e r  s u r f a c e  and p u r p l e  on t h e  i n n e r  s u r f a c e ,  l o b e s  
n a r ro w ly  and  a b r u p t l y  c a u d a t e  ( t h e  appendage  up t o  0 . 4  mm 
lo n g ,  o f t e n  f o l d e d  i n s i d e  o r  b ro k e n  o f f ) ,  u s u a l l y  0 . 7  -  0 . 9  
(1 )  mm lo n g  e x c l u d i n g  t h e  ap p endage  and 0 . 6  -  0 . 9  ( 1 )  mm wide .
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g l a b r o u s  o r  p u b e s c e n t  on t h e  u n d e r s u r f a c e  w i th  h a i r s  up t o  
0 .2  mm l o n g ;  f r u i t s  p u b e s c e n t  w i th  u n c i n a t e  h a i r s  se ldom o v e r  
0 . 7  mm lo n g ,  each  m a tu re  c a r p e l  ( 1 . 5 )  1 . 6  -  2 ( 2 . 2 )  mm lon g  
and 1 . 3  -  1 . 6  ( 1 . 7 )  mm w i d e . — F i g .  21.
W eatherby  and B lake  (1916)  r e c o g n i z e d  t h r e e  
v a r i e t i e s  o f  t h i s  s p e c i e s  and p o i n t e d  o u t  an o c c a s i o n a l  
i n t e r m e d i a t e .  T h e i r  s e p a r a t i o n  o f  v a r i e t i e s  was d e p e n d e n t ,  
f o r  t h e  most  p a r t , upon t h e  d e g r e e  o f  h a i r  c u r v a t u r e  p r e s e n t  
on t h e  a n g l e s  o f  t h e  low er  s tem  o r  t h e  a b s e n c e  o f  such  h a i r s .  
V a r i e t y  p i lo s u m  was d e s c r i b e d  a s  "Stem from d e n s e l y  p i l o s e  
a l l  o v e r  t o  s p a r s e l y  s p r e a d i n g - p i l o s e  o r  s p r e a d i n g - h i s p i d -  
p i l o s e  on t h e  a n g l e s  b e lo w ."  The d e s c r i p t i o n ,  "Stem f i n e l y  
and u s u a l l y  d e n s e l y  i n c u r v e d - u n c i n a t e  on t h e  a n g l e s ,  a t  
l e a s t  be low ;  . . . "  was g iv e n  f o r  v a r i e t y  p u n c t i c u l o s u m . "Stem 
g l a b r o u s  t h r o u g h o u t ;  . . . "  d e s c r i b e d  v a r i e t y  l a e v i c a u l e .
The r e c o g n i t i o n  o f  a l l  t h r e e  v a r i e t i e s  i n  t h e  
s o u t h e a s t e r n  U n i t e d  S t a t e s  seems w a r r a n t e d  w i t h  s l i g h t  
amendments o f  t h e  v a r i e t a l  c i r c u m s c r i p t i o n s  o f  two o f  
t h e  v a r i e t i e s .
As n o t e d  p r e v i o u s l y  f o r  Oklahoma m a t e r i a l  o f  t h i s  
s p e c i e s  (Lawson, 1973) ,  most  Oklahoma sp e c im en s  had s t r a i g h t -  
s p r e a d i n g  h a i r s  on t h e  a n g l e s  o f  t h e  lo w e r  s tem  w i t h  a 
n o t i c e a b l e  change  i n  h a i r  c u r v a t u r e  upward a lo n g  t h e  s tem 
a n g l e s .  The p u b e sc e n c e  on a t  l e a s t  t h e  u p p e r  o n e - t h i r d  o f  
t h e s e  s tem  a n g l e s  was o f  a n t r o r s e l y  o r  r e t r o r s e l y  u n c i n a t e  
h a i r s .  T h i s  same v a r i a t i o n  o c c u r s  i n  a l l  s t a t e s  in  t h e
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FIGURE 21
GALIUM PILOSUM; A, h a b i t  x 1; B, g l a b r o u s  s te m  x 5; 
C, s tem  w i t h  u n c i n a t e  h a i r s  x 8; D, l e a f  w hor l  w i t h  s tem  
s p r e a d i n g  p i l o s e  x 3; E, f r u i t  x 13; F, d e n s e l y  p i l o s e  lo w e r  
l e a f  s u r f a c e ,  m a rg in ,  and apex x 23; G, g l a b r o u s  lo w e r  l e a f  
s u r f a c e  w i t h  s c a t t e r e d  s e c r e t o r y  g l a n d s ,  m a rg in ,  and apex  
X  23; H, f l o w e r  x 25. A, E, F f rom C. A. Lawson & D. P o t t s  
773 (OKL), B from A. H. C u r t i s s  6420 (MO), C from C. A.
Lawson & D. P o t t s  876 (OKL), D f rom C. A. Lawson & P. P o t t s  
790 (OKL), G from 0.  L a k e l a , R. & J .  A. L a s s i t e r  26038 (USF), 
and H f rom P. M. E. Ware 3249 (VPB).
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s o u t h e a s t e r n  U n i ted  S t a t e s ,  b u t  o n l y  r a r e l y  i n  West V i r g i n i a  
and F l o r i d a .  In A rk a n sa s  t h e  m a j o r i t y  o f  sp e c im e n s  examined 
v a r i e d  i n  t h i s  manner .  A f t e r  exam in ing  sp e c im e n s  a n n o t a t e d  
by W ea the rby  and B la k e ,  i t  i s  now known t h a t  t h e y  c o n s i d e r e d  
t h i s  v a r i a t i o n  t o  be  an i n t e r m e d i a t e  be tw een  v a r i e t y  p i lo s u m  
and v a r i e t y  p u n c t i c u l o s u m ; however ,  t h e  ab u ndance  o f  t h i s  
s o - c a l l e d  " i n t e r m e d i a t e ” i s  now f a r  g r e a t e r  t h a n  t h e y  seemed 
t o  i n d i c a t e .  V a r i e t y  p u n c t i c u l o s u m  i s  amended i n  t h i s  s t u d y  
t o  i n c l u d e  t h e s e  p l a n t s .
Weatherby  and B la k e  (1916)  c i t e d  C. R. B a l l  514 (GH) 
a s  b e i n g  i n t e r m e d i a t e  be tw een  v a r i e t y  p i lo s u m  and v a r i e t y  
l a e v i c a u l e . In my o p i n i o n ,  a l l  b u t  one o f  t h e  p l a n t s  on t h e  
s h e e t  have  a n o t i c e a b l e  ch ang e  i n  h a i r  c u r v a t u r e  upward  a lo n g  
t h e  s te m ,  and ,  t h u s ,  a r e  c a l l e d  h e r e  v a r i e t y  p u n c t i c u l o s u m .
The r e m a i n i n g  p l a n t  on t h i s  s h e e t  h a s  a few s t r a i g h t - s p r e a d i n g  
h a i r s  s c a t t e r e d  on t h e  s te m  a n g l e s  and c o u l d  p r o b a b l y  b e s t  be 
d e s c r i b e d  a s  " g l a b r a t e . "  T h i s  g l a b r a t e  c o n d i t i o n ,  i n t e r m e d i a t e  
be tw een  v a r i e t y  p i lo s u m  and v a r i e t y  l a e v i c a u l e  i s  a l s o  found  
on one i s o t y p e ,  A. H. C u r t i s s  6420 (US).  V a r i e t y  l a e v i c a u l e  
i s  amended in  t h i s  s t u d y  t o  i n c l u d e  b o th  g l a b r o u s  and 
g l a b r a t e  sp ec im en s  o f  G. p i l o s u m .
N arrow ly  e l l i p t i c a l  l e a v e s  do n o t  seem t o  c o r r e l a t e  
c o n s i s t e n t l y  w i th  t h e  g l a b r o u s  o r  g l a b r a t e  s t e m s  o f  v a r i e t y  
l a e v i c a u l e . Only in  F l o r i d a  can t h i s  c o r r e l a t i o n  b e  made 
f r e q u e n t l y .  L ik e w is e ,  b r o a d l y  e l l i p t i c a l  and b r o a d l y  o b lo n g  
l e a v e s  a r e  n o t  a lw ays  r e s t r i c t e d  t o  p l a n t s  whose s te m  
p u b e s c e n c e  f i t  v a r i e t i e s  p i lo s u m  o r  p u n c t i c u l o s u m .
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F r e q u e n t l y ,  t h e  t y p e  o f  p u b e s c e n c e  on t h e  l e a v e s  w i l l  
be s i m i l a r  t o  t h a t  on t h e  s tem  a n g l e s .  T h i s ,  however ,  i s  n o t  
a lw ays  t r u e ,  making a p o s i t i v e  c o r r e l a t i o n  o f  l e a f  t o  s tem 
p u b e sc e n c e  d i f f i c u l t .  When p r e s e n t  on t h e  l e a f  s u r f a c e s ,  
t h e  p u b e s c e n c e  i s  h i g h l y  v a r i a b l e ,  r a n g i n g  from a p p r e s s e d ,  
s t r a i g h t  o r  c u r v e d  h a i r s  t o  v e r t i c a l ,  s t r a i g h t  o r  c u rv e d  h a i r s .  
Any o f  t h e s e  v a r i a t i o n s  may o c c u r  w i t h  any o f  t h e  v a r i a t i o n s  
in  s tem  p u b e s c e n c e .
The v a r i a t i o n  in  s tem  p u b e s c e n c e  c o r r e l a t e s  w e l l  
w i th  g e o g r a p h i c  d i s t r i b u t i o n .  V a r i e t y  p i lo s u m  i s  most  
abundan t  i n  t h e  n o r t h e r n  p o r t i o n  o f  t h e  s o u t h e a s t e r n  U n i t e d  
S t a t e s ,  w h i l e  v a r i e t y  p u n c t i c u l o s u m  i s  found  most  f r e q u e n t l y  
in  t h e  s o u t h e r n  p o r t i o n .  V a r i e t y  l a e v i c a u l e  i s  most 
abundan t  i n  F l o r i d a ,  b u t  i t  may be  fou n d  o c c a s i o n a l l y  i n  much 
o f  t h e  s o u t h e r n  p o r t i o n .  Mixed v a r i e t a l  c o l l e c t i o n s  were  
found i n f r e q u e n t l y  in  t h e  e x a m in a t io n  o f  a v a i l a b l e  m a t e r i a l .
I t  i s  unknown w h e th e r  t h e s e  p l a n t s  w ere  t a k e n  from t h e  same 
o r  d i f f e r e n t  p o p u l a t i o n s ,  b u t  o f  t h e  36 a c t u a l  f i e l d  
p o p u l a t i o n s  exam ined  in  t h i s  s t u d y ,  o n l y  two from N o r th  
C a r o l i n a  were  mixed.
T h i s  s p e c i e s  i s  f r e q u e n t l y  m i s i d e n t i f i e d  a s  
G. c i r c a e z a n s  and G. h i s p i d u l u m . The d i f f e r e n c e s  be tw een  
G. p i lo s u m  and t h e  l a t t e r  two s p e c i e s  a r e  d i s c u s s e d  
i n d i v i d u a l l y  u n d e r  G. c i r c a e z a n s  and G. h i s p i d u lu m .
149
KEY TO VARIETIES 
A. A ng les  o f  u p p e r  s tem  g l a b r o u s  o r  n e a r l y  so .
B. A ng les  o f  lower  s tem  p u b e s c e n t .
C. H a i r s  on a n g l e s  o f  low er  s tem s p r e a d i n g  t o
w id e ly  s p r e a d i n g ,  s t r a i g h t  t o  c u r v e d ...................
............................. 15a .  G. p i lo s u m  v a r .  p i lo s u m
CC. H a i r s  on a n g l e s  o f  lo w er  s tem a n t r o r s e l y
o r  r e t r o r s e l y  u n c i n a t e .....................................................
. . . . 15b. G. p i lo s u m  v a r .  p u n c t i c u l o s u m
BE. A n g le s  o f  low er  s tem  g l a b r o u s  o r  n e a r l y  s o .  . . .
15c.  G. p i lo su m  v a r .  l a e v i c a u l e  
AA. A n g le s  o f  u p p e r  s tem  p u b e s c e n t .
D. H a i r s  on a n g l e s  o f  u p p e r  s tem  s p r e a d i n g  t o  w i d e ly
s p r e a d i n g ,  s t r a i g h t  t o  c u r v e d ................................................
  15a .  G. p i lo su m  v a r .  p i lo s u m
DD. H a i r s  on a n g l e s  o f  u p p e r  s tem  a n t r o r s e l y  o r
r e t r o r s e l y  u n c i n a t e ........................................................................
........................  15b. G. p i lo s u m  v a r .  p u n c t i c u l o s u m
1 5 a .  G.  PI LOSUM VAR.  PILOSUM
G. p i lo s u m  A i t . ,  H o r t .  Kew. 1: 145. 1789.
G. berm udense  L . , Sp. P I .  1: 105. 1753, p ro  p a r t e . 
For  e x p l a n a t i o n  o f  t h i s  b e in g  a nomen confusum , s e e  
Weatherby and B lak e  (1 9 1 6 ) .
G.  p u n c t i c u l o s u m  3 .  p i l o s u m  ( A i t . )  D C . ,  P r o d .
4: 601.  1830.
G. r o t u n d i f o l i u m  0. bermudense  f . p i lo s u m  ( A i t . )  Ktze, 
Rev. Gen. 1: 282.  1891.
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A n g les  o f  up p e r  s tem  g l a b r o u s  o r  w i th  s p r e a d i n g  t o  
w id e ly  s p r e a d i n g ,  s t r a i g h t  t o  c u rv e d  h a i r s .
Type : "New York, Dr. M a r t i n . "
Range : E a s t e r n  U n i t e d  S t a t e s  and a d j a c e n t  Canada,
w es t  t o  K an sas ,  Oklahoma, and T exas  ( S o u t h e a s t e r n  U n i t e d  
S t a t e s ,  Map 15; t h i s  v a r i e t y  i s  known t o  o c c u r  i n  D e law are  and 
F l o r i d a ;  however ,  no c o u n ty  l o c a l i t i e s  c o u ld  be  d e t e r m i n e d  
f o r  u s e  on t h e  d i s t r i b u t i o n  map).
F l o w e r i n g  -  F r u i t i n g  t im e  : F r e q u e n t  i n  p i n e ,
p i n e - o a k ,  and  o a k - h i c k o r y  f o r e s t s ;  a l s o  a lo n g  m a rg in s  o f  
woods, r o a d s i d e s ,  and a q u a t i c  a r e a s  and on ro ck y  b l u f f s  and
r i d g e s ;  o c c a s i o n a l  in  f i e l d s ,  meadows, and t h i c k e t s .
S .E .  U n i t e d  S t a t e s  sp e c im e n s  examined : Four  h u n d red
and e i g h t y - s e v e n  s h e e t s .
1 5 b .  G.  PI LOSUM VAR.  PUNCTICULOSUM ( M i c h x . )  T .  & G . , 
F I .  N. Am. 2: 24. 1841.
G. p u n c t i c u l o s u m  M ichx . ,  F I .  Bor.  Am. 1: 80 .  1803.
G. purpureum  W a l t . ,  F I .  C a r .  87. 1788, n o t  L.
G. w a l t e r i  J .  F. Gmel. ,  S y s t .  ed. 13. 2: 237.  1791.
G. p u n c ta tu m  P e r s . ,  Syn. 1: 128. 1805.
A n g le s  o f  upper  s tem  n e a r l y  g l a b r o u s  o r  w i t h  m o s t ly  
r e t r o r s e l y  o r  a n t r o r s e l y  u n c i n a t e  h a i r s .
Type l o c a l i t y  : " In  C a r o l i n a  i n f e r i o r s . "
Range : Mostly  s o u t h e a s t e r n  U n i t e d  S t a t e s  (Map 1 5 ) ,
w es t  t o  M i s s o u r i ,  Oklahoma, and T e x a s .
a i
MAP 15
•  GALIUM PILOSUM VAR.  P I LOSUM 
o  GALIUM PI LOSUM VAR.  PUNCTICULOSUM 
X GALIUM PI LOSUM VAR.  LAEVICAULE
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F lo w e r in g  -  F r u i t i n g  t i m e  : R a r e l y  May i n  t h e  
s o u t h e r n - m o s t  s t a t e s ;  m o s t ly  J u n e  t h r o u g h  August  w i t h  m a tu re  
f r u i t i n g  m a t e r i a l  t h r o u g h  O c t o b e r .
H a b i t a t  : S i m i l a r  t o  t h a t  o f  v a r i e t y  p i l o s u m  and
a l s o  o c c a s i o n a l l y  a lo n g  sandy  b e a c h e s .
S .E .  U n i t e d  S t a t e s  sp e c im en s  examined : S ix  h u n d red
and t w e n t y - f o u r  s h e e t s .
15c.  G. PILOSUM VAR. LAEVICAULE Weath. & B la k e ,  
Rhodora 18; 194. 1916.
A n g le s  o f  s tem  g l a b r o u s  o r  n e a r l y  so t h r o u g h o u t .  
Type : A. H. C u r t i s s  6 4 2 0 , low f e r t i l e  g ro u nd  n e a r
J a c k s o n v i l l e ,  F l o r i d a ,  Ju n e  18, 1898 (GH).
Range : M ostly  t h e  s o u t h e r n  p o r t i o n  o f  t h e
s o u t h e a s t e r n  U n i t e d  S t a t e s  (Map 1 5 ) ,  w e s t  t o  T e x a s .
F l o w e r i n g  -  F r u i t i n g  t im e  : May th r o u g h  A u g u s t .
H a b i t a t  : F r e q u e n t  in  p i n e  and hardwood f o r e s t s ;
a l s o  a lo n g  r o a d s i d e s  and swamp m a r g i n s .
SyE. U n i t e d  S t a t e s  sp e c im e n s  examined : One h un d red
and t w e n t y - f o u r  s h e e t s .
16. GALIUM TEXENSE Gray,  P r o c .  Am. Acad. 19:
80. 1883.
G. c a l i f o r n i c u m  v a r .  texanum T o r r .  & Gray ,  F I .  N.
Am. 2: 20.  1841.
G. texanum (T, & G.)  W ieg . ,  i n  Small  F I .  S. E.
U. S. ed .  1. 1338. 1903, n o t  S c h e e l e ,  1848,
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E r e c t  o r  p r o s t r a t e  a n n u a l ,  up t o  5 .3  dm t a l l ;  s t e m s  
s im p le  o r  b r a n c h i n g  a t  t h e  b a s e ,  a n g l e s  o f  t h e  s tem  g l a b r o u s  
i n  t h e  u p p e r  p o r t i o n  o f  t h e  p l a n t  o r  p u b e s c e n t  t h r o u g h o u t  
w i t h  s t r a i g h t ,  s p r e a d i n g  h a i r s  f r e q u e n t l y  0 .4  -  0 . 6  mm lo n g  
and o c c a s i o n a l l y  up t o  0 . 9  mm lo n g ;  l e a v e s  i n  w h o r l s  o f  f o u r ,  
two o f  t h e s e  s l i g h t l y  l a r g e r  t h a n  t h e  o t h e r  two, e l l i p t i c a l  
t o  b r o a d l y  e l l i p t i c a l  o r  som etim es  o v a t e ,  a c u t e  and o f t e n  
t i p p e d  w i t h  a s t i f f ,  s t r a i g h t  h a i r ,  l a r g e s t  l e a v e s  on t h e  
main s te m  m o s t l y  4 -  6 mm lo n g  and 1 .7  -  2 . 5  mm w id e ,  n e r v e  
one ,  l e a f  s u r f a c e s  w i t h  s c a t t e r e d ,  s t i f f ,  s t r a i g h t  h a i r s  and 
w i t h  s e c r e t o r y  g l a n d s  p r e s e n t  o n l y  n e a r  t h e  apex on t h e  low er  
s u r f a c e ,  m a r g i n s  w i t h  s t r a i g h t ,  s p r e a d i n g  o r  s l i g h t l y  
a s c e n d i n g  h a i r s  ( s u r f a c e  and m a r g i n a l  h a i r s  s i m i l a r  i n  
l e n g t h  t o  t h o s e  on t h e  s tem  a n g l e s ) ;  i n f l o r e s c e n c e  o f  a x i l l a r y ,  
compound d i c h a s i a ,  each  s i m p le  d i c h a s i u m  s u b t e n d e d  by f o u r  
u n eq ua l  l e a v e s  w i t h  t h e  c e n t r a l  f l o w e r  on a n aked ,  g l a b r o u s  
p e d i c e l ,  t h e  l a t e r a l  b r a n c h e s  p u b e s c e n t ,  fo rm in g  p e d u n c l e s  
f o r  t h e  n e x t  d i c h a s iu m ;  c o r o l l a s  f o u r - l o b e d ,  l i g h t  g r e e n  t o  
y e l lo w ,  m i n u t e ,  l o b e s  a c u t e ,  0 . 4  mm o r  l e s s  lo n g  and 0 . 3  mm
o r  l e s s  w id e ,  m a r g in s  and su b m a rg in s  o f  t h e  l o b e s  b e s e t  w i t h
lo n g ,  s t r a i g h t  h a i r s  up t o  0 .4  mm lo n g ;  f r u i t s  w i t h  u n c i n a t e  
h a i r s  up t o  0 . 4  mm lo n g ,  each  m a tu r e  c a r p e l  m o s t ly  1 . 3  -  1 .6
mm long  and 1 .1  -  1 .4  mm w i d e . — F i g .  22.
Type : Drummond 115 , " H i l l s  and r i v e r b a n k s ,  T e x a s . . . . '
(GH). v . s .  ( F o r  p h o t o t y p e ,  s e e  Lawson, 1973) .
Range : T exas ,  Oklahoma, and A rk an sas  ( S o u t h e a s t e r n
U n i te d  S t a t e s ,  Map 16) .
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FIGURE 22
GALIUM TEXENSE:  A, h a b i t  x  1 ;  B, f r u i t  x  1 3 ;
C, f l o w e r  X 25; D, lo w er  l e a f  s u r f a c e ,  m a r g in ,  and apex 




F lo w e r in g  -  F r u i t i n g  t im e  : The one known c o l l e c t i o n
from t h e  s o u t h e a s t e r n  U n i te d  S t a t e s  was made in  Ju n e  w i t h  t h e  
sp e c im ens  in  l a t e  f r u i t .  T h i s  s p e c i e s  can g e n e r a l l y  be 
found  from A p r i l  t h ro u g h  e a r l y  Ju n e  i n  Oklahoma (Lawson, 1973) 
and March t h r o u g h  May in  Texas ( C o r r e l l  and J o h n s t o n ,  1 9 7 0 ) .
H a b i t a t  : These  A rk a n sa s  sp e c im e n s  were found  i n  a
s t e e p ,  r o c k y  g l a d e .  O th e r  p o s s i b l e  h a b i t a t s  would i n c l u d e  
g r a n i t i c  s l o p e s  and sandy ,  open w o o d lan d s .
S .E .  U n i t e d  S t a t e s  sp e c im e n s  examined : Four  s h e e t s
r e p r e s e n t i n g  one c o l l e c t i o n .
The one c o l l e c t i o n  o f  G. t e x e n s e  made i n  A rk a n sa s  
r e p r e s e n t s  t h e  known r a n g e  o f  t h i s  s p e c i e s  i n  t h e  s o u t h ­
e a s t e r n  U n i t e d  S t a t e s .  The m ea su re m e n ts  c i t e d  i n  t h e  
d e s c r i p t i o n  were t a k e n  from f o u r  d u p l i c a t e s  o f  t h i s  c o l l e c t i o n .  
T h i s  s p e c i e s  i s  known t o  p ro d u c e  s l i g h t l y  l o n g e r  and w id e r  
l e a v e s  and c o r o l l a  l o b e s  t h a n  a r e  i n d i c a t e d  in  t h e  d e s c r i p t i o n .  
When a d d i t i o n a l  spec im en s  o f  G. t e x e n s e  a r e  c o l l e c t e d  i n  t h e  
s o u t h e a s t e r n  U n i t e d  S t a t e s  ( p r o b a b l y  in  A rk a n sa s  o r  L o u i s i a n a ) ,  
a l t e r a t i o n  o f  m easurem ents  w i l l  l i k e l y  be  n e c e s s a r y .
The f l o w e r  c o l o r  g iv e n  in  t h e  d e s c r i p t i o n  was 
o b s e r v e d  from sp e c im en s  I c o l l e c t e d  i n  Oklahoma. S h i n n e r s  
(1958)  l i s t e d  " w h i t i s h "  in  a d d i t i o n  t o  " l i g h t  g r e e n  t o  
y e l l o w i s h "  f o r  t h e  f l o w e r  c o l o r  o f  t h i s  s p e c i e s .
In  t h e  u l t i m a t e  b r a n c h e s  two o f  t h e  f o u r  l e a v e s  
s u b t e n d i n g  each  s im p le  d i c h a s iu m  a r e  e x t r e m e ly  m in u te  o r  even  





p r o b a b l y  due t o  t h e  im m a tu r i t y  o f  t h e  s im p le  d i c h a s i a  i n  
t h e  u l t i m a t e  b r a n c h e s ,
Lauramay Dempster  h a s  p o i n t e d  o u t  t o  me t h a t  
t h e  f r u i t  b r i s t l e s  in  t h i s  s p e c i e s  t u r n  downward.
1 7 .  GALIUM TINCTORIUM L . , Sp. P I .  1 :  1 0 6 .  1 7 5 3 .
G. c l a y t o n i  M i c h x . , F I .  B or .  Am. 1: 78. 1803.
G. t r i f i d u m  g . t i n c t o r i u m  ( L . ) T o r r .  & Gray,
F I .  N. Am. 2:  22. 1841.
G. t i n c t o r i u m  v a r .  f l o r i d a n u m  W ieg . ,  B u l l .  T o r r .
B o t .  C l .  24: 397. 1897. Type:  Nash 1 5 2 , F l o r i d a ,  1894 (CU).
G. t r i f i d u m  su b s p .  t i n c t o r i u m  ( L . ) K a ra ,  Rhodora  
41: 388.  1939-
G. t i n c t o r i u m  su b s p .  f l o r i d a n u m  (W ieg .)  P u f f ,
B e i t r .  B i o l .  P f l .  51:
E r e c t  o r  r e c l i n i n g  p e r e n n i a l ,  up t o  15 dm t a l l  
( m o s t ly  2 . 9  -  7 dm); s tem s  u s u a l l y  b r a n c h i n g  once  a t  e a c h  o f  
t h e  o c c a s i o n a l l y  h a i r y  n o d e s ,  r e t r o r s e l y  s c a b r o u s  on t h e  
a n g l e s  w i t h  h a i r s  up t o  0 .1  mm lo n g  o r  n e a r l y  g l a b r o u s ;  l e a v e s  
i n  w h o r l s  o f  f o u r ,  f i v e ,  o r  s i x ,  n a r r o w ly  e l l i p t i c a l  t o  
o b l a n c e o l a t e , m o s t ly  o b t u s e ,  l a r g e s t  l e a v e s  ( 6 . 2 )  9 . 6  -  1 5 .5  
( 2 2 . 9 )  mm l o n g  and (1 )  1 .8  -  3 .1  ( 4 . 9 )  mm w ide ,  n e r v e  one ,  
l e a f  s u r f a c e s  m o s t ly  s c a b r o u s  a lo n g  t h e  m a rg in s  and u s u a l l y  
on t h e  m id n e rv e  b e n e a th  ( t h e s e  h a i r s  up t o  0 .1 4  mm l o n g ,  
o f t e n  f l a t t e n e d - h i s p i d ,  and g e n e r a l l y  d e s c e n d i n g )  o r  r a r e l y  
c o m p l e t e l y  g l a b r o u s ,  s e c r e t o r y  g l a n d s  a b s e n t  on t h e  low er  
s u r f a c e ,  m a rg in s  o f t e n  r e v o l u t e ;  i n f l o r e s c e n c e  cymose;
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f l o w e r s  on g l a b r o u s  p e d i c e l s ,  u s u a l l y  b o rn e  2 -  3 a t  t h e  end 
o f  l a t e r a l  and t e r m i n a l  p e d u n c l e s ,  t h e  p e d i c e l s  o f t e n  
s u b t e n d e d  by one  o r  more r e d u c e d  l e a v e s ;  c o r o l l a s  m in u te ,  
t h r e e -  o r  f o u r - l o b e d ,  w h i t e ,  l o b e s  o b t u s e  o r  a c u t e ,  u s u a l l y  
( 0 . 4 )  0 . 6  -  0 . 9  ( 1 . 1 )  mm lo n g  and ( 0 . 4 )  0 . 5  -  0 . 7  ( 0 . 8 )  mm 
w ide ,  g l a b r o u s ;  f r u i t s  g l a b r o u s ,  e ach  m a tu re  c a r p e l  ( 1 . 1 )
1 . 3  -  1 . 8  ( 2 . 4 )  mm lo ng  and ( 1 . 1 )  1 . 3  -  1 .7  ( 2 . 4 )  mm 
w i d e . — F i g .  23.
Type : " H a b i t a t  i n  America  s e p t e n t r i o n a l i . Kalm. "
" . . .  p r o b a b l y  Crown P o i n t ,  New York,  a t  t h e  f o o t  o f  Lake 
Cham pla in"  ( F e r n a l d ,  1935) .
Range : E a s t e r n  U n i t e d  S t a t e s  and a d j a c e n t  Canada,
w es t  t o  N e b r a s k a ,  Kansas ,  Oklahoma, and  Texas  ( S o u t h e a s t e r n  
U n i t e d  S t a t e s ,  Map 17) .
F l o w e r i n g  -  F r u i t i n g  t im e  : May th r o u g h  Sep tem ber ,
o c c a s i o n a l l y  O c to b e r .
H a b i t a t  : Mounta inous  a r e a s  a lo n g  r o a d s i d e s ,
wooded s l o p e s ,  r i d g e s ,  and h i l l s i d e s ;  i n  d e c id u o u s  woods; 
and on s h a l e  and l i m e s t o n e  embankments.
S .E .  U n i t e d  S t a t e s  sp e c im en s  examined : Nine h u n d red
and e i g h t e e n  s h e e t s .
Galium t i n c t o r i u m , l i k e  G. o b tu s u m , i s  v e ry  p o l y ­
m orph ic .  T h e re  e x i s t s  w i t h i n  t h e  s p e c i e s  a wide  ra n g e  o f  
v a r i a t i o n  in  l e a f  shape  and s i z e  and i n  o v e r a l l  h a b i t ,  t h e  
l a t t e r  a f f e c t e d  g r e a t l y  by t h e  v a r i a t i o n  in  i n t e r n o d e  l e n g t h .  
I t  i s  p o s s i b l e  t h a t  t h e s e  v a r i a t i o n s  a r e  e x p r e s s i o n s  o f
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FIGURE 23
GALIUM TI NCTORI UM!  A, habit x 1; B, flower x 24;
C, f r u i t  X 17; D, low er  l e a f  s u r f a c e ,  m a rg in ,  and apex  x 8; 
E, l e a f  w h o r l  and s tem  ( p u b e s c e n c e  d e t a i l  n o t  showing a t  
t h i s  m a g n i f i c a t i o n )  x 3. A, C from C. A. Lawson & D. P o t t s  
797 (OKL), B from J .  R. Massey & H, F. Massey 3964 (OKL), 
and D, E from C. A. Lawson & D. P o t t s  827 (OKL).
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d i f f e r i n g  e n v i r o n m e n t a l  p r e s s u r e s ;  however ,  a com p a r iso n  o f  
t h e  e c o l o g i c a l  d a t a  a v a i l a b l e  f rom sp e c im e n s  i n  t h e  s o u t h ­
e a s t e r n  U n i t e d  S t a t e s  showed no p o s i t i v e  c o r r e l a t i o n  w i t h  
t h e s e  e x t r e m e s  o f  h a b i t .  In a d d i t i o n ,  t h i s  p o ly m o rp h ic  
s p e c i e s  does  n o t  s e p a r a t e  w e l l  i n t o  d i s t i n c t  m o r p h o l o g i c a l  -  
g e o g r a p h i c a l  g r o u p s  even w i t h i n  i n d i v i d u a l  s t a t e s .  The 
e x t r e m e s  i n  v a r i a t i o n  a r e  q u i t e  d i s t i n c t  from one a n o t h e r ,  
b u t  t h e  wide r a n g e  o f  i n t e r m e d i a t e s  p r e s e n t ,  a lo n g  w i t h  t h e  
l a c k  o f  m o r p h o lo g i c a l  -  g e o g r a p h i c a l  s e p a r a t i o n ,  make t h e  
s u b d i v i s i o n  o f  t h i s  g roup  d i f f i c u l t .  Galium t i n c t o r i u m  seems 
b e s t  c o n s i d e r e d  o n ly  a t  t h e  s p e c i e s  l e v e l  w i t h i n  t h e  s o u t h ­
e a s t e r n  U n i t e d  S t a t e s  as  a w hole .
For  exam ple ,  one e x t r e m e  f r e q u e n t l y  h a s  r a t h e r  l a r g e ,  
o b l a n c e o l a t e  l e a v e s  and e l o n g a t e d  i n t e r n o d e s .  Here  t h e  
f l o w e r s  a r e  f r e q u e n t l y  f o u r - l o b e d ,  and t h e  l e a f  number, t o o ,  
i s  f r e q u e n t l y  f o u r .  T h i s  e x t r e m e  v a r i a t i o n  a p p e a r e d  t o  f i t ,  
f o r  t h e  most p a r t ,  W ie g an d 's  (1 89 7 )  G. t i n c t o r i u m  v a r .  
f l o r id a n u m  w i t h  t h e  e x c e p t i o n  t h a t  t h e  s tem s  were  a t  l e a s t  
somewhat r e t r o r s e  s c a b r o u s .  Wiegand d e s c r i b e d  v a r .  f l o r i d a n u m  
w i th  g l a b r o u s  o r  n e a r l y  g l a b r o u s  s t e m s .  A lso ,  he r e p o r t e d  
v a r .  f l o r i d a n u m  t o  o c c u r  o n ly  i n  F l o r i d a .  L a t e r  t h i s  v a r i e t y  
was r e p o r t e d  ( F e r n a l d ,  1950) f rom " F l a .  t o  L a . , n.  on o r  n e a r  
C o a s t a l  P l a i n  t o  s e .  V a . , "  b u t  i n  t h i s  s t u d y  sp e c im en s  f i t t i n g  
t h i s  d e s c r i p t i o n  have  been  examined from i n l a n d  a r e a s  as  f a r  
w es t  a s  Oklahoma and a s  f a r  n o r t h  a s  West V i r g i n a .  T h is  
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g e o g r a p h i c a l  o r  e c o l o g i c a l  l i m i t s  a s  o r i g i n a l l y  b e l i e v e d  o r  
i t  was n o t  t h e  p l a n t  Wiegand d e s c r i b e d .  The r e s o l u t i o n  o f  
t h e  p ro b lem  was made even more d i f f i c u l t  by t h e  c o n f u s i o n  i n  
t h e  l i t e r a t u r e .  The f o l l o w i n g  sum m arizes  t h e  prob lem :
G. t i n c t o r i u m  v a r .  f l o r i d a n u m  Wiegand h as  been  
t r e a t e d  by some as  G. obtusum v a r .  f l o r i d a n u m  (W ie g . )  F e r n . ,  
a c o m b in a t io n  n e v e r  made by F e r n a l d .  A l i t e r a t u r e  s e a r c h  
and a c h e c k  o f  t h e  Gray Card  In d ex  a t  t h e  Gray H erbar ium  by 
Mr. M ichae l  Canoso r e v e a l e d  no r e f e r e n c e  f o r  such  a 
c o m b i n a t i o n .  I t  seemed d e s i r a b l e  t o  examine  W ieg an d 's  t y p e  
t o  d e t e r m i n e  i t s  p r o p e r  p l a c e m e n t  a s  t o  s p e c i e s .  F e r n a l d  
(1935)  c l e a r l y  p o i n t e d  o u t  t h a t  W ie g a n d 's  G. t i n c t o r i u m  v a r .  
f i l i f o l i u m  b e lo n g e d  t o  t h e  s p e c i e s  G. o b tu su m , b u t  i n  t h a t  
p a r t i c u l a r  a r t i c l e  he made no comment a s  t o  t h e  d i s p o s i t i o n  
o f  G. t i n c t o r i u m  v a r .  f l o r i d a n u m . He c o n t i n u e d  ( F e r n a l d ,
1950) t o  r e t a i n  v a r .  f l o r i d a n u m  a s  a v a r i e t y  o f  G. t i n c t o r i u m . 
A f t e r  e x a m in in g  a p h o t o t y p e  ( F i g .  24)  from C o r n e l l  U n i v e r s i t y  
and r e v i e w i n g  i n f o r m a t i o n  c o n c e r n i n g  s tem  p u b e s c e n c e  s e n t  t o  
me by Dr. R o b e r t  C la u s e n ,  who r e p o r t e d  r e t r o r s e  h a i r s  on t h e  
s te m s  o f  t h e  t y p e  sp e c im en ,  I have  c o n c lu d e d  t h a t  t h e  
e x t re m e  v a r i a n t  d i s c u s s e d  above c o r r e s p o n d s  t o  W ie g an d 's  
t y p e ,  and ,  w h e th e r  s e r e n d i p i t o u s  o r  n o t ,  t h e  t y p e  and 
c o r r e s p o n d i n g  p l a n t s  o f  t h i s  s t u d y  b e lo n g  t o  G. t i n c t o r i u m .
Chemotaxonomic s t u d i e s  o f  P u f f  (1975)  f u r t h e r  
s u p p o r t s  my c o n c l u s i o n s  t h a t  v a r .  f l o r id a n u m  b e lo n g s  t o  t h e  
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by P u f f  a s  G. t i n c t o r i u m  su b s p .  f l o r i d a n u m  (W ie g . )  P u f f ,  I 
f i n d  o u r  c o n c e p t ,  though  no t  o u r  t r e a t m e n t ,  o f  t h i s  e x t r e m e  
t o  be  t h e  same and t o  c o r r e s p o n d  t o  W ie g a n d 's  t y p e .  In  P u f f ' s  
s t u d y  o f  l e a f  f l a v o n o i d s ,  he showed t h a t  h i s  s u b s p e c i e s  o f  
G. t i n c t o r i u m  l a c k e d  f l a v o n e s ,  w h e re a s  h i s  s u b s p e c i e s  o f  
G. ob tusum  had b o t h  f l a v o n e s  and f l a v o n o l e s .  T h i s  c h e m ic a l  
e v i d e n c e  s t r e n g t h e n s  my p r e v i o u s  i n t e r p r e t a t i o n  t h a t  v a r .  
f l o r i d a n u m  b e l o n g s  t o  G. t i n c t o r i u m  r a t h e r  t h a n  G, o b tu s u m .
Galium t i n c t o r i u m  and G. p a l u s t r e  show c l o s e
s i m i l a r i t i e s .  T hese  s i m i l a r i t i e s  a r e  d i s c u s s e d  u n d e r
G. p a l u s t r e . G. t i n c t o r i u m  i s  a l s o  e a s i l y  c o n f u s e d  w i t h  
G. o b tu s u m , t h e  m a jo r  d i f f e r e n c e  b e i n g  t h e  r e t r o r s e l y  
s c a b r o u s  and g l a b r o u s  s t e m s ,  r e s p e c t i v e l y .  As d i s c u s s e d  
u n d e r  G. c o n c in n u m , t h e r e  has  b e e n ,  on o c c a s i o n ,  some 
c o n f u s i o n  b e tw een  t h i s  s p e c i e s  and  G. t i n c t o r i u m .
G a l l e d  f l o w e r s  a r e  s e e n  i n f r e q u e n t l y  i n  
t h i s  s p e c i e s .
18. GALIUM TRICORNUTUM Dandy, W a tso n ia  4: 47 .  1957.
G. t r i c o r n e  S t o k e s ,  i n  W ith .  B o t . A r ra n g .  B r i t .  P l . ,  
ed .  2 .  1: 153. 1787 (name f r e q u e n t l y  a p p l i e d ,  b u t  i l l e g i t i m a t e )
E r e c t  a n n u a l ,  up t o  4 . 3  dm t a l l ;  s tem s  b r a n c h i n g  n e a r  
t h e  b a s e ,  r e t r o r s e l y  s c a b r o u s  on t h e  a n g l e s  w i t h  h a i r s  0 . 1  -  
0 . 3  mm lo n g ;  l e a v e s  in  w h o r l s  o f  s i x  t o  t e n ,  l i n e a r  t o  
n a r r o w ly  o b l a n c e o l a t e ,  c u s p i d a t e ,  l a r g e s t  l e a v e s  12 -  20 mm
lo n g  and 1 . 4  -  2 .4  mm w id e ,  n e r v e  on e ,  p r o m in e n t ,  u p p e r  l e a f
s u r f a c e  g l a b r o u s ,  low er  l e a f  s u r f a c e  g l a b r o u s  o r  r e t r o r s e l y
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s c a b r o u s  on t h e  m i d r i b  and l a c k i n g  s e c r e t o r y  g l a n d s ,  m a r g in s  
r e t r o r s e l y  s c a b r o u s  t h r o u g h o u t  and a l s o  u s u a l l y  a n t r o r s e l y  
s c a b r o u s  d i s t a l l y  ( h a i r s  on t h e  m a r g in s  and m id r i b  1 .4  -  2 .4  
mm l o n g ) ;  i n f l o r e s c e n c e  o f  a x i l l a r y ,  u s u a l l y  compound, 
d i c h a s i a  m o s t l y  s u b te n d e d  by one o r  two r e d u c e d  l e a v e s ,  t h e  
l a t e r a l  b r a n c h e s  o f  one d i c h a s i u m  f r e q u e n t l y  fo rm in g  p e d u n c l e s  
f o r  t h e  n e x t  d i c h a s i u m ,  t h e  r e t r o r s e l y  s c a b r o u s  p e d u n c l e s  
u s u a l l y  s h o r t e r  t h a n  t h e  l e a v e s  on t h e  main s tem ;  f l o w e r s  on 
r e t r o r s e l y  s c a b r o u s  p e d i c e l s  which  r e c u r v e  i n  f r u i t  ( t h e  h a i r s  
on b o t h  t h e  p e d i c e l s  and p e d u n c l e s  0 .1  -  1 . 6  mm l o n g ) ;  
c o r o l l a s  f o u r - l o b e d ,  w h i t e ,  l o b e s  a c u t e ,  0 . 5  -  0 .7  mm lo n g  
and 0 .3  -  0 . 4  mm w id e ,  g l a b r o u s ;  f r u i t s  t u b e r c u l a t e ,  e ach  
m a tu r e  c a r p e l  3 . 7  -  4 , 4  mm lo n g  and 2 .8  -  4 mm w i d e . — F i g .  25.
Type : Dawson T u r n e r  and W i l l i a m  B o r r e r , " i n  f i e l d
n e a r  C a r i s b r o o k ,  I s l e  o f  W ight ,  g a t h e r e d  i n  Ju n e ,  1806: (BM).
Range : E u r a s i a n ;  i n t r o d u c e d  s p o r a d i c a l l y  i n  t h e
n o r t h e a s t e r n  U n i t e d  S t a t e s ,  e s t a b l i s h e d  i n  C a l i f o r n i a ,  and 
r e p o r t e d  from w e s t e r n  Oregon ( S o u t h e a s t e r n  U n i t e d  S t a t e s ,
Map 1 8 ) .
F l o w e r i n g  -  F r u i t i n g  t im e  : The f o u r  sp ec im en s  s e e n
from t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s  w ere  c o l l e c t e d  i n  March 
t h r o u g h  May and  a r e  i n  b o t h  f l o w e r  and f r u i t .
H a b i t a t  : The f o u r  sp e c im e n s  w ere  c o l l e c t e d ,
r e s p e c t i v e l y ,  on t h e  banks  o f  an a r t i f i c i a l  pond,  i n  a 
r o a d s i d e  d i t c h ,  a lo n g  a r i v e r ,  and i n  a f i e l d .  T h is  
E u r a s i a n  i n t r o d u c t i o n  i s  known t o  o c c u r  s p o r a d i c a l l y  a lo n g
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FIGURE 25
GALIUM TRI CORNUTUM;  A, h a b i t  x 1; B, f r u i t s  on 
r e c u r v e d  p e d i c e l s  x 14; C, f l o w e r  x 23; D, l e a f  w hor l  and 
s tem  X 5; E, l o w e r  l e a f  s u r f a c e ,  m a rg in ,  and apex x 12.





b a l l a s t s  n e a r  s e a p o r t s  in  t h e  e a s t e r n  U n i t e d  S t a t e s ,  on w a s t e  
l a n d ,  and on c u l t i v a t e d  ground .
S .E .  U n i t e d  S t a t e s  sp e c im e n s  examined : Fo u r  s h e e t s
r e p r e s e n t i n g  f o u r  c o l l e c t i o n s .
The m easu rem en ts  g iv e n  i n  t h e  d e s c r i p t i o n  above 
r e p r e s e n t  t h o s e  t a k e n  from t h e  f o u r  known c o l l e c t i o n s  i n  t h e  
s o u t h e a s t e r n  U n i t e d  S t a t e s .  O th e r  s o u r c e s  i n d i c a t e  sp e c im en s  
w i t h  l o n g e r  l e a v e s .  A d d i t i o n a l  c o l l e c t i o n s  in  t h e  S o u t h e a s t  
may w a r r a n t  t h e  amendment o f  t h e  m ea su re m e n ts  g i v e n  h e r e .
Galium t r i c o r n u t u m  r e s e m b l e s  G. a p a r i n e . Of t h e  
f o u r  known c o l l e c t i o n s ,  t h r e e  were  m i s i d e n t i f i e d  a s  
G. a p a r i n e , and one was u n i d e n t i f i e d .  G la b ro u s  u p p e r  l e a f  
s u r f a c e s ,  t u b e r c u l a t e  f r u i t s ,  and d i c h a s i a l  i n f l o r e s c e n c e s  
most r e a d i l y  d i s t i n g u i s h  t h i s  s p e c i e s  f rom G. a p a r i n e . The 
a b s e n c e  o f  v i l l o u s  h a i r s  a t  t h e  s tem  nodes  and r e t r o r s e l y  
s c a b r o u s  p e d i c e l s  i n  G. t r i c o r n u t u m  a r e  a d d i t i o n a l  
d i f f e r e n t i a t i n g  c h a r a c t e r s .
No f r e s h  f l o w e r s  have  been  exam ined ,  b u t  t h e  c o l o r  
i s  r e p o r t e d  t o  be  d u l l  w h i t e  ( F e r n a l d ,  1950) o r  w h i t e  
(Munz, 1 9 68 ) .
19. GALIUM TRIFLORUM M i c h x . , F I .  Bor.  Am. 1; 80 .  1803,
G. b r a c h i a t u m  P u r s h ,  F I .  Am. S e p t .  1: 103. 1814,
n o t  Muhl.
G. p e n n sy lv a n ic u m  B a r to n ,  Comp. F I .  P h i l a d .  1: 83. 
1818, n o t  Muhl.
G. t r i f l o r u m  g. v i r i d i f l o r u m  DC., P ro d .  4 :  602.  1830.
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G. t r i f l o r u m  v a r .  a s p r e l l i f o r m e  F e r n . ,  Rhodora  
37: 445.  1935. Type:  F e r n a l d  & Long 4 2 0 5 , b o r d e r  o f  wet woods
n e a r  G r e a t  B r i d g e ,  N o r f o l k  C o . ,  V i r g i n i a ,  Aug. 4 & 5, 1934 (GH).
G. t r i f l o r u m  forma h i s p id u m  L e y e n d e c k e r ,  lowa S t .
C o l l .  J .  S o i .  15: 180. 1941. Type:  L. H. Pammel, R. E.
B uch an an , and  C. M. King 3 9 3 4 , L edges  S t a t e  P a r k ,  Boone C o . ,  
Iowa, J u l y  25,  1903 ( IS C ) .
G. t r i f l o r u m  forma g lab ru m  L e y e n d e c k e r ,  Iowa S t .
C o l l .  J .  S c i .  15: 180.  1941. Type: Bush 6 0 2 9 , Webb C i t y ,
J a s p e r  C o . ,  M i s s o u r i ,  J u l y  23,  1910 (MO). v . s .
E r e c t  o r  p r o s t r a t e ,  r h i z o m a t o u s  p e r e n n i a l ,  up t o
1 4 .5  dm t a l l  ( m o s t l y  3 .4  -  8 .4  dm); s t e m s  b r a n c h i n g  a t  t h e  b a s e  
and commonly o n c e  o r  t w i c e  a t  t h e  u p p e r  n o d e s ,  g l a b r o u s  t o  
lo n g ,  s t r a i g h t  h a i r y  o r  r e t r o r s e l y  s h o r t  h i s p i d  on t h e  a n g l e s  
o r  b o t h  ( t h e  f o rm e r  h a i r s  up t o  0 . 5  mm l o n g ;  t h e  l a t t e r  up t o  
0 .2  mm l o n g ) ;  l e a v e s  m o s t ly  i n  w h o r l s  o f  s i x ,  n a r r o w ly
e l l i p t i c a l  t o  o b l a n c e o l a t e ,  m u c r o n a te  o r  c u s p i d a t e ,  l a r g e s t
l e a v e s  ( 1 4 )  18 -  3 4 .6  (68 )  mm lo n g  and  ( 2 . 8 )  5 .4  -  8 . 7  ( 1 3 . 6 )  
mm w id e ,  t h e  u p p e r  most w h o r l s  o f  l e a v e s  som etim es  r e d u c e d ,  
n e r v e  one  and g l a b r o u s  t o  r e t r o r s e l y  s c a b r o u s  b e n e a t h  o r  
a n t r o r s e l y  s c a b r o u s  above ,  l e a f  s u r f a c e s  g l a b r o u s ,  m a r g in s  
m o s t ly  a n t r o r s e l y  s c a b r o u s  ( h a i r s  on t h e  m i d r i b  and m a rg in s  
se ldom  o v e r  0 . 2  mm l o n g ) ,  s e c r e t o r y  g l a n d s  l a c k i n g  on t h e  
low er  s u r f a c e ;  i n f l o r e s c e n c e  a  compound cyme p r i m a r i l y  on 
t h e  u p p e r  t w o - t h i r d s  o f  t h e  p l a n t ,  t h u s  a p p e a r i n g  b o t h  
l a t e r a l  and t e r m i n a l ;  f l o w e r s  on m o s t ly  g l a b r o u s  p e d i c e l s ;
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c o r o l l a s  f o u r - l o b e d ,  g r e e n i s h - w h i t e  t o  g r e e n i s h - y e l l o w ,  
l o b e s  c a u d a t e  ( t h e  appendage  u s u a l l y  0 . 2  -  0 .4  mm lo n g ,  
o f t e n  f o l d e d  i n s i d e  o r  b ro k en  o f f ) ,  u s u a l l y  ( 0 . 5 )  0 . 7  -  1 ( 1 . 3 )  
mm lo n g  e x c l u d i n g  t h e  appendage  and ( 0 . 4 )  0 .6  -  0 .8  ( 0 . 9 )  mm 
w id e ,  g l a b r o u s ;  f r u i t s  w i t h  u n c i n a t e  h a i r s  se ldom  o v e r  0 . 6  
mm lo n g ,  eac h  m a tu r e  c a r p e l  ( 1 . 1 )  1 . 3  -  1 .8  ( 2 . 6 )  mm lo n g  
and ( 0 . 7 )  0 . 9  -  1 .3  ( 1 . 8 )  mm w i d e . — F i g .  26.
Type l o c a l i t y  : "Hab . i n  u m b r o s i s  Canadae s y l v i s . ”
Range : C i r c u m b o r e a l ; s o u t h  in  t h e  U n i t e d  S t a t e s
from F l o r i d a  t o  C a l i f o r n i a  ( S o u t h e a s t e r n  U n i t e d  S t a t e s ,  Map 1 9 ) .
F l o w e r i n g  -  F r u i t i n g  t im e  : May th r o u g h  S e p tem b er ,
r a r e l y  O c to b e r .
H a b i t a t  : M os t ly  i n  w o o d lan ds  and open t h i c k e t s ;
o c c a s i o n a l l y  on ro ck y  s l o p e s ,  b o r d e r s  o f  swamps, and b a n k s  o f  
r i v e r s  and s t r e a m s ;  r a r e l y  a lo n g  r o a d s i d e s ,  m a r s h e s ,  and  
pond m a r g i n s .  A s s o c i a t e d  f r e q u e n t l y  w i t h  s a n d s t o n e ,  s h a l e ,  
o r  l i m e s t o n e .
S .E .  U n i t e d  S t a t e s  sp e c im e n s  examined : Seven
h u n d red  and tw e n ty  s h e e t s .
The s o u t h e a s t e r n  U n i t e d  S t a t e s  m a t e r i a l  i n c l u d e s  
p l a n t s  w i t h  t h r e e  m ajo r  s te m  t y p e s :  g l a b r o u s ,  r e t r o r s e l y
s h o r t - h i s p i d ,  and lo n g ,  s t r a i g h t - h a i r y .
L e y e n d e c k e r  (1941)  d e s c r i b e d  t h e  g la b r o u s - s t e m m e d  
p l a n t s  o f  t h i s  s p e c i e s  a s  G. t r i f l o r u m  forma g l a b r u m . He 
a p p l i e d  t h e  name G. t r i f l o r u m  form a h i s p id u m  t o  t h o s e  p l a n t s  
which had  l o n g ,  s t r a i g h t  h a i r s  on t h e  s tem  a n g l e s .  Many
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FIGURE 26
GALIUM TRI FLORUM;  A, habit x 1; B, fruit x 22;
C, f l o w e r  X 25; D, u p p e r  l e a f  s u r f a c e ,  m a rg in ,  and apex x 18; 
E, node w i t h  l o n g ,  s t r a i g h t  s tem  h a i r s  x 4;  F, l e a f  w hor l  
w i t h  r e t r o r s e  h i s p i d  s tem  x 3. A from L. E. F r a n k l i n  & J .  D. 
Freeman 288 (VDB), B from D. M a r t in  622 (OKL), C from A. M. 
H a r v i l l  22178 (LONG), D, E from C. A. Lawson & D. P o t t s  898 
(OKL), and F from C. A. Lawson & D. P o t t s  763 (OKL).
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p l a n t s  f i t t i n g  t h e  d e s c r i p t i o n s  o f  t h e s e  t y p e s  a r e  found  i n  
t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s ;  how ever ,  many g r a d a t i o n s  
i n  s tem  p u b e s c e n c e  a r e  n o t i c e a b l e .  T h e re  i s  a g r a d a t i o n  
from g l a b r o u s  t o  r e t r o r s e l y  s h o r t - h i s p i d  s tem  a n g l e s .  O th e r  
p l a n t s  r a n g e  from lo n g ,  s t r a i g h t - h a i r y  on t h e  s tem  a n g l e s  t o  
l o n g ,  s t r a i g h t - h a i r y  o n ly  a t  t h e  n o d e s .  P l a n t s  h a v in g  b o t h  
r e t r o r s e - h i s p i d  h a i r s  and lo n g ,  s t r a i g h t  h a i r s  on t h e  s tem  
a n g l e s  have  b een  found  a l s o .  Mixed c o l l e c t i o n s  c o n t a i n i n g  
p l a n t s  w i t h  t h e  v a r i a t i o n s  i n  s t e m  p u b e s c e n c e  d e s c r i b e d  above  
a r e  p r e s e n t  a l s o .  These  mixed c o l l e c t i o n s  may o r  may n o t  
r e p r e s e n t  mixed p o p u l a t i o n s .
P l a n t s  w i t h  r e t r o r s e l y  s h o r t - h i s p i d  s tem  a n g l e s  a r e  
t h e  most  common i n  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .  P l a n t s  
w i t h  lo n g ,  s t r a i g h t  h a i r s  p r e s e n t  on t h e  s tem  a n g l e s  i n  any 
p o s i t i o n  o r  c o m b in a t io n  m en t io n e d  above  o c c u r  o n ly  
s p o r a d i c a l l y  i n  t h i s  r e g i o n .
S i n c e  g e o g r a p h i c a l  s e p a r a t i o n  b a s e d  on s tem 
p u b e s c e n c e  i s  l a c k i n g ,  and g r a d a t i o n s  a r e  a b u n d a n t ,  t h e  
r e c o g n i t i o n  o f  t a x a  below t h e  s p e c i e s  l e v e l  does  n o t  
seem w a r r a n t e d .
F e r n a l d  (1935)  s e g r e g a t e d  many o f  t h e  s o u t h e a s t e r n  
p l a n t s  o f  G. t r i f l o r u m  a s  v a r i e t y  a s p r e l l i f o r m e  b a s e d  on 
r e d u c e d  u p p e r  l e a v e s  and d i f f u s e  i n f l o r e s c e n c e s .  These  p l a n t s  
do n o t  a lw ay s  s e p a r a t e  w e l l  from t h o s e  p l a n t s  o f  G. t r i f l o r u m  
w i t h  o n l y  s l i g h t l y  r e d u c e d  l e a v e s  and t h r e e - f l o w e r e d  p e d u n c l e s .  






i n  t h i s  s t u d y .  Based on an i s o t y p e  o f  v a r i e t y  a s p r e l l i f o r m e , 
F e r n a l d  and Long 4205 i s  r e t r o r s e l y  h i s p i d  on t h e  s te m  a n g l e s .
T h i s  s p e c i e s  i s  f r e q u e n t l y  m i s i d e n t i f i e d  a s  
G. a p a r i n e  o r  G. a s p r e l l u m . The u p p e r  l e a f  s u r f a c e  o f  
G. a p a r i n e  i s  p u b e s c e n t ,  and t h e  l e a f  m a r g in s  a r e  r e t r o r s e l y  
s c a b r o u s .  G la b ro u s  u p pe r  l e a f  s u r f a c e s  and u s u a l l y  a n t r o r s e l y  
h i s p i d  l e a f  m a r g in s  a r e  found  i n  G. t r i f l o r u m . The lo w er  
l e a f  s u r f a c e  i s  r e t r o r s e l y  s c a b r o u s  on t h e  m idne rve  in  
G. a s p r e l l u m , w h i l e  i t  i s  g l a b r o u s  o r  r e t r o r s e l y  h i s p i d  i n  
G. t r i f l o r u m . The same d i f f e r e n c e s  found  be tween  G. a p a r i n e  
and G. t r i f l o r u m  i n  t h e  d i r e c t i o n  o f  h a i r s  on t h e  l e a f  
m a rg in s  a r e  found  h e r e .  A lso ,  t h e  f r u i t s  o f  G. a s p r e l l u m  
a r e  g l a b r o u s .
E n l a r g e d ,  g a l l e d  f l o w e r s  a r e  found  a l s o  i n  
t h i s  s p e c i e s .
2 0 .  GALIUM ÜNIFLORUM M ic h x . ,  F I .  Bor. Am.  1 :  7 9 .  1 8 0 3
B a t a p r i n e  u n i f l o r a  (M ic h x . )  N i e w l . ,  Am. M id i .  N a t .
1; 264. 1910 (bas ion y m  c o r r e c t e d  I . e .  p age  293) .
E r e c t ,  s t o l o n i f e r o u s  p e r e n n i a l ,  up t o  3 . 5  dm t a l l  
( m o s t ly  1 .8  -  2 . 9  dm); s tem s  s i m p le  o r  o c c a s i o n a l l y  b r a n c h i n g  
a t  o r  n e a r  t h e  b a s e ,  g l a b r o u s ;  l e a v e s  i n  w h o r l s  o f  f o u r ,  
m o s t ly  l i n e a r  o r  n a r ro w ly  e l l i p t i c a l  t o  som etim es l i n e a r  
o b lo n g ,  a c u t e  t o  s l i g h t l y  a c u m in a t e ,  l a r g e s t  l e a v e s  (1 4 )
1 9 .5  -  2 6 . 6  ( 3 3 . 2 )  mm long  and ( 1 . 8 )  2 . 3  -  3 .4  ( 4 . 8 )  mm 
w ide ,  n e r v e  on e ,  p ro m in e n t ,  u p p e r  l e a f  s u r f a c e  m u r i c u l a t e .
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g l a b r a t e  o r  w i th  s h o r t ,  s c a b r o u s ,  a s c e n d i n g  h a i r s  0 .0 8  -  
0 .1 6  mm l o n g  a lo n g  t h e  m arg in s  and  m id r i b  ( t h e s e  h a i r s  
som etim es  s c a t t e r e d  o v e r  t h e  u p p e r  s u r f a c e ) ,  lower  l e a f  
s u r f a c e  g l a b r o u s  and w i th  s c a t t e r e d  s e c r e t o r y  g l a n d s ,  m a rg in s  
sometimes r e v o l u t e ;  i n f l o r e s c e n c e  a  s im p le  d ic h a s iu m  s u b t e n d e d  
by two p a i r s  o f  un e q u a l  b r a c t s  w i t h  l a t e r a l  b r a n c h e s  most  
f r e q u e n t l y  r e d u c e d  o r  o b s o l e t e ,  t h u s  a p p e a r i n g  as  a  mono- 
chas ium ; f l o w e r s  p e d i c e l l a t e ,  b o r n e  s i n g l y ,  sometimes 2, 
o r  r a r e l y  3 a t  t h e  ends  o f  a x i l l a r y ,  naked  p e d u n c l e s ,  l a t e r a l  
f l o w e r s  when p r e s e n t  f r e q u e n t l y  s u b t e n d e d  by 2 -  4 sm a l l  
b r a c t s ,  p e d i c e l s  and p e d u n c l e s  u s u a l l y  g l a b r o u s  o r  w i t h  a 
few s h o r t ,  s c a b r o u s  h a i r s  0 .0 4  mm lo n g ;  c o r o l l a s  f o u r - l o b e d ,  
w h i t e  t o  l i g h t  g r e e n ,  l o b e s  c a u d a t e  ( t h e  appendage  up t o  
0 . 3  mm lo n g ,  o f t e n  f o l d e d  i n s i d e  o r  b ro k en  o f f ) ,  m o s t ly  
0 .8  -  1 mm lo n g  e x c l u d i n g  t h e  appendage  and 0 . 6  -  0 . 9  mm 
w id e ,  g l a b r o u s ;  f r u i t  a g l a b r o u s ,  p u r p l i s h - b l a c k  b e r r y ,  each  
m a tu re  c a r p e l  ( 1 . 7 )  2 . 2  -  2 . 7  (3 )  mm lo n g  and ( 1 . 3 )  1 .6  -  2 
( 2 . 6 )  mm w i d e .— F i g .  27.
Type l o c a l i t y  : "Hab . i n  C a r o l i n a . "
Range : V i r g i n i a  s o u t h  t o  F l o r i d a  and w es t  t o
Texas  ( S o u t h e a s t e r n  U n i t e d  S t a t e s ,  Map 2 0 ) .
F lo w e r in g  -  F r u i t i n g  t im e  : May th r o u g h  Sep tem ber .
A few p l a n t s  may be  found  i n  l a t e  f r u i t  i n  O c to b e r .
H a b i t a t  : R ich ,  sh a d e d ,  o f t e n  damp o r  ro c k y ,  woods
( f r e q u e n t l y  m a g n o l i a  -  b e ec h  o r  oak -  h i c k o r y  -  p i n e  
a s s o c i a t i o n s ) ,  damp c r e e k  bank s  o f t e n  a s s o c i a t e d  w i th  g r a n i t i c  
o u t c r o p s ,  low hammocks, and s a v a n n a h s .
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FIGURE 27
GALIUM ÜNI FLORUM:  A, h a b i t  x 1; B, u pper  l e a f
s u r f a c e ,  m a rg in ,  and apex x 6; C, l e a f  w hor l  x 2; D, f r u i t  
X 13; E, f l o w e r  x 25. A, B, C, D f rom M. L. F e r n a l d  &








S .E .  U n i t e d  S t a t e s  sp e c im e n s  examined : One hu n d red
and f i f t y - f i v e  s h e e t s .
The f r u i t s  w r i n k l e  i n  d r y i n g  and s h r i n k  i n  s i z e .
They have  been  d e s c r i b e d  a s  g l a b r a t e  ( R a d f o r d ,  A h le s ,  and 
B e l l ,  1968) ,  b u t  I s e e  them a s  g l a b r o u s .
The i n f o l d i n g  and f r a g i l e  n a t u r e  o f  t h e  c a u d a t e  
appendage  o f  t h e  c o r o l l a  l o b e s  v e r y  p o s s i b l y  c a u s e d  F e r n a l d  
(1950)  t o  d e s c r i b e  them as  " b l u n t . "
T h is  s p e c i e s  i s  se ldom  m i s i d e n t i f i e d .  I t  i s  on 
o c c a s i o n  c o n f u s e d  w i t h  G. h i s p i d u l u m , t h e  o t h e r  f l e s h y -  
f r u i t e d  s p e c i e s  in  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s .
2 1 .  GALIUM VERUM L . , Sp. P I .  1 :  1 0 7 .  1 7 5 3 .
E r e c t ,  r h i z o m a t o u s ,  p e r e n n i a l ,  up t o  14 dm t a l l  
(m o s t ly  6 .3  -  9 . 8  dm); s tem s  m o s t ly  s i m p l e ,  o c c a s i o n a l l y  
b r a n c h i n g  a t  t h e  b a s e  o r  lo w er  n o d e s ,  v i l l o s u l o u s  t h r o u g h o u t  
on t h e  a n g l e s  and s i d e s  o r  o n l y  i n  t h e  i n f l o r e s c e n c e  ( t h e s e  
h a i r s  f r e q u e n t l y  0 . 1  -  0 . 3  mm l o n g ) ;  l e a v e s  i n  w h o r l s  o f  s i x  
t o  t w e lv e ,  n a r r o w ly  o b l a n c e o l a t e  t o  l i n e a r ,  c u s p i d a t e ,  l a r g e s t  
l e a v e s  (12)  1 6 .2  -  2 7 .2  ( 3 6 . 8 )  mm l o n g  and 1 .8  -  2 .4  mm wide 
( o n l y  0 . 5  -  1 .4  mm wide  i f  m a r g in s  r e v o l u t e ) ,  n e rv e  one ,  
p ro m in e n t  on t h e  lo w e r  l e a f  s u r f a c e ,  u p p e r  l e a f  s u r f a c e  
s t r i g i l l o s e  w i t h  h a i r s  up t o  0 . 2  mm l o n g ,  low er  l e a f  s u r f a c e  
d e n s e l y  and m i n u t e l y  p u b e s c e n t  t o  g l a b r o u s  ( t h e  m idnerve  
most o f t e n  g l a b r o u s ) ,  s e c r e t o r y  g l a n d s  a b s e n t  on t h e  low er  
s u r f a c e ,  m a rg in s  u s u a l l y  r e v o l u t e ;  i n f l o r e s c e n c e s  p r i m a r i l y  
on t h e  u p p e r  h a l f  o f  t h e  p l a n t ,  t h u s  a p p e a r i n g  t e r m i n a l ,  t h e
185
a x i l l a r y  i n f l o r e s c e n c e s  fo rm ing  cymose p a n i c l e s ;  f l o w e r s  on 
g l a b r o u s  p e d i c e l s ,  showy, f r a g r a n t ;  c o r o l l a s  f o u r - l o b e d ,  
y e l lo w ,  l o b e s  m o s t ly  o b t u s e ,  a c u t e ,  o r  b r o a d l y  c a u d a t e  ( t h e  
appendage  r a r e l y  o v e r  0 .1  -  0 .2  mm l o n g ) ,  u s u a l l y  ( 0 . 7 )
0 .9  -  1 .2  ( 1 . 3 )  mm lo ng  e x c l u d in g  t h e  appendage  i f  p r e s e n t  
and ( 0 . 5 )  0 . 6  -  0 . 7  ( 0 . 9 )  mm w ide ,  g l a b r o u s ;  f r u i t s  g l a b r o u s  
each  m a tu re  c a r p e l  1 .1  -  1 .7  ( 2 . 0 )  mm lo n g  and ( 0 . 6 )  0 .7  -  
1 .2  ( 1 . 4 )  mm w i d e . — F i g .  28.
Type l o c a l i t y  : " H a b i t a t  in  Europa  f r e q u e n s . "
R a n g e : E u r a s i a n ;  i n t r o d u c e d  i n  t h e  U n i t e d  S t a t e s
from New E n g la n d ,  s o u t h  t o  North  C a r o l i n a ,  w e s t  from Ohio t o  
M i s s o u r i ,  K ansas ,  and t h e  Dako tas  ( S o u t h e a s t e r n  U n i ted  
S t a t e s ,  Map 2 1 ) .
F lo w e r in g  -  F r u i t i n g  t im e  : May th r o u g h  Augus t .
H a b i t a t  : D i s t u r b e d  a r e a s  a lo n g  r o a d s i d e s ,  r a i l r o a d
r i g h t - o f - w a y s ,  and f e n c e  rows; i n  f i e l d s ,  p a s t u r e s ,  and 
meadows; o c c a s i o n a l l y  on c re e k  b a n k s .
S .E .  U n i t e d  S t a t e s  spec im ens  e x a m in e d : S ix ty - tw o
s h e e t s .
In  d r i e d  sp e c im e n s ,  t h e  l e a f  sh a p e  o f  G. verum most 
o f t e n  a p p e a r s  l i n e a r  r a t h e r  th a n  o b l a n c e o l a t e .  The l e a f  
m arg in s  a r e  s t r o n g l y  r e v o l u t e ,  and t h i s ,  i n  p a r t ,  a c c o u n t s  
f o r  t h e  d o m in a n t ly  narrow l e a f  sh a p e .
No l i v i n g  m a t e r i a l  o f  G. verum was examined i n  t h i s  
s t u d y .  The i n f o r m a t i o n  c o n c e r n i n g  f l o w e r  c o l o r  and f r a g r a n c e  
was t a k e n  from spec im en  l a b e l s  o r  from F e r n a l d  (1 9 5 0 ) .
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FIGURE 28
GALIUM VERUM; A, h a b i t  w i t h  m a tu re  and immature 
b r a n c h e s  x 1; B, f l o w e r  x 17; C, low er  l e a f  s u r f a c e ,  apex ,  
and r e v o l u t e  m a rg in s  x 6;  D, f r u i t  x 20;  E, l e a f  w horl  x 3. 
A, B, E from F. R. F o s b e r g  41087 (GH), C from 0 .  H. Weiss 
262 (V PI) ,  and D f rom E. A. Bartholomew & D. W ilson  £ . n . , 








As p o i n t e d  o u t  by F e r n a l d  ( 1 9 5 0 ) ,  t h e  f l o w e r s  o f t e n  t u r n  
b l a c k i s h  i n  d r y i n g .
Galium verum and G. m o l lug o  a r e  r e p o r t e d  t o  
h y b r i d i z e  where  t h e  p a r e n t  r a c e s  meet  in  C e n t r a l  Europe  
(H eg i ,  1 91 8 ) .  The r a n g e s  o f  t h e s e  two s p e c i e s  o v e r l a p  
somewhat in  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s  i n  M ary land ,  
V i r g i n i a ,  and West V i r g i n i a ;  however ,  no mixed p o p u l a t i o n s  
o f  G. verum and G. m ollugo  were  fo u n d ,  and no a p p a r e n t  h y b r i d s  
were  found  i n  t h e  f i e l d  s t u d i e s  i n  V i r g i n i a  and West 
V i r g i n i a  i n  1974.
S e v e r a l  European  v a r i e t i e s  o f  G. verum have  been  
p r o p o s e d .  Spec im ens  a s  t h e y  o c c u r  i n  t h e  s o u t h e a s t e r n  
U n i t e d  S t a t e s ,  a l t h o u g h  v a r i a b l e ,  a r e  n o t  c l e a r l y  s e p a r a b l e  
i n t o  t h e s e  e n t i t i e s .  The v a r i a t i o n  w hich  does  o c c u r  seems 
t o  be w i t h i n  t h e  r a n g e  o f  s p e c i e s  v a r i a b i l i t y .
2 2 .  GALIUM VIRGATUM N u t t . ,  i n  T o r r .  & G r a y  F I .  N.
Am. 2: 20.  1841.
G. texanum S c h e e l e ,  L in n a e a  21: 597. 1848.
Type: Roemer, New B r a u n f e l s ,  T ex a s .
E r e c t  a n n u a l ,  up t o  4 . 3  dm t a l l  ( m o s t ly  1 .2  -  2 . 6  dm); 
s tem s  s im p le  o r  b r a n c h i n g  m o s t ly  n e a r  t h e  b a s e ,  g l a b r a t e  t o  
m o d e r a te l y  p u b e s c e n t  on t h e  a n g l e s  w i t h  s t i f f ,  s t r a i g h t ,  
s p r e a d i n g  o r  d e s c e n d i n g  h a i r s  up t o  0 . 4  mm lo n g ;  l e a v e s  i n  
w h o r l s  o f  f o u r ,  o b lo n g  t o  n a r r o w ly  e l l i p t i c a l ,  a c u t e ,  
som etim es  o b t u s e ,  and o f t e n  t i p p e d  w i t h  a s t i f f ,  s t r a i g h t  
h a i r ,  l a r g e s t  l e a v e s  m o s t ly  ( 3 )  4 . 7  -  7 .1  ( 9 . 6 )  mm lo n g  and
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1 .4  -  2 .1  ( 3 . 2 )  mm w ide ,  n e rv e  one ,  p r o m in e n t ,  l e a f  s u r f a c e s  
g l a b r o u s  t o  d e n s e l y  p u b e s c e n t  w i th  somewhat a p p r e s s e d ,  a p i c a l l y  
d i r e c t e d  h a i r s ,  low er  l e a f  s u r f a c e  o f t e n  w i t h  s c a t t e r e d ,  
s e c r e t o r y  g l a n d s ,  m a rg in s  w i th  s t r a i g h t ,  s p r e a d i n g ,  a p i c a l l y  
d i r e c t e d ,  o r  s l i g h t l y  d e s c e n d in g  h a i r s  ( s u r f a c e  and m arg in  
h a i r s  f r e q u e n t l y  f l a t t e n e d  and b r o a d e n e d  a t  t h e  b a s e  and 
m o s t ly  0 . 2  -  0 . 4  mm l o n g ) ;  f l o w e r s  s e s s i l e ,  s u p p o r t e d  by
v e ry  s h o r t ,  a x i l l a r y  p e d u n c l e s  and s u b te n d e d  by two l e a f ­
l i k e  b r a c t s ,  u s u a l l y  two f l o w e r s  a t  a  node ( so m e t im es  o n ly  
one and a  b r a n c h ) ,  d e v e l o p in g  r ac em o se ly  on t h e  v i r g a t e  s tem, 
t h e  p e d u n c l e s  n o t  p r o l i f e r o u s ,  r e f l e x e d  i n  f r u i t ;  c o r o l l a s  
f o u r - l o b e d ,  y e l l o w i s h  w h i t e  t o  w h i t e ,  l o b e s  a c u t e ,  m o s t ly  
0 .4  -  0 . 6  mm lo n g  and 0 .3  -  0 . 5  mm w id e ,  g l a b r o u s ;  f r u i t s  
w i th  u n c i n a t e  h a i r s  up t o  1 mm lo n g ,  each  m a tu re  c a r p e l  m o s t ly
1 .5  -  1 . 9  ( 2 . 2 )  mm lo n g  and 1 -  1 .3  ( 1 . 5 )  mm w i d e . — F i g .  29.
L e c t o t y p e : N u t t a l l  s . n .  (PH, a c c e s s i o n  No. 910263) ,
Red R i v e r  ( d o u b t l e s s  Choctaw o r  McCurtain  C oun ty ,  Oklahoma, 
1 8 1 9 ) .— F i g .  30.
Range : T e n n e s se e  w es t  t o  M is s o u r i  and K an sa s ,  s o u th
t o  Oklahoma and  T exas ,  and e a s t  t o  Alabama ( S o u t h e a s t e r n  
U n i t e d  S t a t e s ,  Map 2 2 ) .
F lo w e r in g  -  F r u i t i n g  t i m e : A p r i l  t h r o u g h  J u n e .
H a b i t a t  : Cedar  g l a d e s ,  l i m e s t o n e  o u tc r o p ' s ,  p r a i r i e s ,
d ry  r i d g e s ,  r o c k y  l e d g e s ,  r o a d s i d e s ,  and a lo n g  r a i l r o a d s .
S .E .  U n i t e d  S t a t e s  spec im ens  e x am in e d : F i f t y - s e v e n
s h e e t s .
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FIGURE 29
GALIUM VIRGATUM: A, h a b i t  x 1; B, f r u i t  x 12;
C, f l o w e r  X 25; D, u p p e r  l e a f  s u r f a c e ,  m a r g in ,  and apex 
X  1 2 ; E, l e a f  w hor l  w i t h  r e f l e x e d  f r u i t  a t  node x 8.
A from R. K ra i  30604 (VDB), B, D, E from G. E. T ucker  
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G a l i u m  v l r g a t u m  N u t t . , i n  T .  & G .  
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Two c o l l e c t i o n s  o f  G. v i r g a tu m  from South  C a r o l i n a  
were  examined. Both  were c o l l e c t e d  a  y e a r  a p a r t  on w a s te  
g round a t  t h e  S a n t e e  Wool Combing M i l l .  Here  t h i s  s p e c i e s  
i s  a w a if  o r  l o c a l l y  a d v e n t i v e  and does  n o t  r e p r e s e n t  t h e  
n a t u r a l  r a n g e  o f  t h e  s p e c i e s .
The b r i s t l e s  on t h e  f r u i t s  o f  t h i s  s p e c i e s  t u r n  
upward as  p o i n t e d  o u t  t o  me by Lauramay D em pster .
Galium v i r g a t u m  v a r .  l e i o c a r p u m , a g l a b r o u s  f r u i t e d  
v a r i e t y ,  was d e s c r i b e d  by T o r re y  and Gray ( 1 8 4 1 ) .  As th e y  
i n d i c a t e d ,  N u t t a l l  had c a l l e d  t h i s  v a r i e t y  G. n u t a n s  i n  h i s  
m a n u s c r i p t .  The c o l l e c t i o n s  o f  t h i s  g l a b r o u s - f r u i t e d  v a r i e t y  
which have been  made a v a i l a b l e  t o  me i n c l u d e  N u t t a l l ' s  
c o l l e c t i o n  from t h e  "Red R iv e r "  ( d o u b t l e s s  c o l l e c t e d  i n  1819 
i n  Choctaw o r  M cCurta in  County ,  Oklahoma);  Drummond 11 3 , 
T exas ,  1835; E. H a l l  2 7 3 , T exas ,  1872; and two c o l l e c t i o n s  o f  
C h a r l e s  W righ t  s . n . , T exas .  A l l  t h e s e  c o l l e c t i o n s  a r e  on 
two s h e e t s  (GH), t h e  secon d  s h e e t  c o n t a i n i n g  o n ly  one  Wright  
c o l l e c t i o n .  S h i n n e r s  (1958)  a l s o  r e p o r t e d  t h i s  v a r i e t y  from 
D a l l a s  County,  T e x a s .
S in c e  i t  was N u t t a l l  who f i r s t  c o l l e c t e d  t h i s  
g l a b r o u s - f r u i t e d  m a t e r i a l ,  I am d e s i g n a t i n g  t h e  l e c t o t y p e  
o f  G. v i r g a tu m  v a r .  l e io c a r p u m  T. & G. a s  f o l l o w s :
N u t t a l l  s . n .  (GH) "Red R iv e r "  ( d o u b t l e s s  Choctaw 
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V a r i e t y  l e i o c a r p u m  i s  found  " w i th  t h e  o r d i n a r y  form" 
(Gray,  1 88 4 ) ,  b u t  no p l a n t s  w i t h  g l a b r o u s  f r u i t s  h ave  been  
examined from t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s ;  t h e r e f o r e ,  
t h i s  v a r i e t y  i s  n o t  i n c l u d e d  in  synonymy a l t h o u g h  i t s  r a n k  
a s  a v a r i e t y  seems d u b io u s  b a s e d  on i t s  l a c k  o f  g e o g r a p h i c a l  
s e p a r a t i o n  from t h e  t y p i c a l  v a r i e t y .
CHAPTER V 
DOUBTFUL AND EXCLUDED NAMES
GALIUM CUSPIDATUM Muhl. ex .  E l l . ,  8k .  8. C a r o l .
& Ga. 1: 197.  1816.
Name b a s e d  on G. c u s p id a tu m  M uh l . ,  C a t .  ed .  1. 16,
1813, a nomen subnudum. E l l i o t t ' s  d e s c r i p t i o n  f i t s  
G. t r i f l o r u m  e x c e p t  t h e  l e a v e s  a r e  s a i d  t o  be  " s p r i n k l e d  
w i t h  h a i r s . "  T o r r e y  and Gray (1841)  r em ark ed  u n d e r  
G. a s p r e l l u m  t h a t  "T h e re  i s  a spec im en  i n  E l l i o t t ' s  
h e rb a r iu m ,  mixed w i t h  h i s  G. c u s p i d a t u m ; b u t  no l o c a l i t y  
i s  g i v e n . "  T h i s  spec im en  may a c c o u n t  f o r  E l l i o t t ' s  
s t a t e m e n t  t h a t  t h e  l e a v e s  a r e  " s p r i n k l e d  w i t h  h a i r s , "  a 
c h a r a c t e r  o f  G. a s p r e l l u m .
GALIUM LONGICAULE R a f . ,  F I .  Ludov. 75. 1817.
T h i s  s p e c i e s  has  been  c o n s i d e r e d  a synonym o f  
G. t r i f l o r u m , b u t  t h e  d e s c r i p t i o n  f i t s  r a t h e r  b e t t e r ,  
b o t h  a s  t o  m orphology  and f l o w e r i n g  t i m e ,  G. a p a r i n e .
GALIUM OBTUSUM VAR. FLORIDANUM (W ieg . )  F e rn .
T h is  name a p p e a r s  i n  t h e  l i t e r a t u r e ,  b u t  i t  h a s  
n e v e r  been v a l i d l y  p u b l i s h e d .
2 0 0
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GALIUM PENNSYLVANICUM M uhl . ,  C a t .  ed. 1. 15.
1813, n o t  B a r to n .
T h is  s p e c i e s  has  been  p l a c e d  i n  synonymy u n d e r  
G. a s p r e l l u m  by T o r re y  and Gray (1 8 4 1 ) .
GALIUM MICRANTHUM P u r s h ,  F I .  Am. S e p t .  1: 103. 1814, 
A q u e s t i o n a b l e  synonym o f  G. a s p r e l l u m  f i d e  
T o r re y  and Gray (1 8 4 1 ) .
GALIUM SPINULOSUM R a f . ,  P r e c .  Decouv. 40. 1814.
A q u e s t i o n a b l e  synonym o f  G. a s p r e l l u m  f i d e  
T o r re y  and Gray (1 8 4 1 ) .
RUBIA TECHENSIS R a f . ,  P I .  Lud. 76. 1817.
P r o b a b l y  a specimen o f  G. h i s p i d u l u m , b u t  
p o s s i b l y  G. t i n c t o r i u m  and G. o b tu su m .
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